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___ the right bearing - in the right place 
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Compressed Air 
at work in 


Vauxhall’s Luton 
extension 


SEVEN ATLAS COPCO AR9 COMPRESSORS are in use at Vauxhall 
Motors’ Luton factory—recently enlarged and modernised as part 
of a £36,000,000 expansion plan. These compressors supply air 
to the body fabrication shops, press shops and other departments, 
providing power for clutch movements; resetting presses; mechan- 
ical handling; loading; welding; and mixing and spraying paint. 
In addition air is supplied for a number of pneumatic tools such 
as wrenches, grinders, drills and hoists. 


ECONOMIC INSTALLATION 

The AR9 compressors were installed at a cost below that estimated 
for other compressors of the same capacity. The reason being that 
the AR9 occupies 25 % less floor space than is normally required 
—with consequent economies in compressor house costs. 


HIGH OUTPUT 

The Atlas Copco AR9 combines thorough reliability of perform- 
ance with unusually high output per horsepower consumed. The 
installation at Vauxhall’s has a total output of 22,540 c.f.m. 


A COMPLETE RANGE OF COMPRESSED AIR EQUIPMENT 
Atlas Copco manufactures portable and stationary compresscrs, rock-drilling equipment, 
loaders, pneumatic tools and paint-spraying equipment. Sold and serviced by companies or 
agents in ninety countries throughout the world. 


SMAtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 
or Atlas Copco, (Great Britain) Limited, Maylands Avenue, Hemel Hempstead, Herts. 
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THIS NEW APPROACH 
MEANS — 


INCREASED RELIABILITY 
AT REDUCED COST 


Doavau 


DDERSFIELD 7480 
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TELEPHONE: H 


HOLSET 
NON-BONDED 


RUBBER 
CRANKSHAFT 


DAMPERS 


A combined torsional vibration 
damper and pulley offers a unit ready 
balanced and assembled, 

for immediate fitting to the engine 
crankshaft. 

No other non-bonded damper offers 
this simplicity and proven reliability. 


BRITISH AND FOREIGN 


PATENTS PENDING 


\ 
\ 


ENGINEERING CO. LTD. 
Turnbridge - Hudderstield 


TELEGRAMS: HOLSET, HUDDERSFIELD 





internal Grinding Machines have been 
ion with customers in 

and are 

extreme 

The Type 

d, operates on 4 completely 

perati le which is divided into 4 

coarse and fine gri peration between which 
the wheel is trued. Rapid. hydraulic chucking 
ensures quic d unloading and automatic 
sizing by g2u8es is dard. Automatic sizing by 
measuring finger with the 

Deltameter (as illustrated) 

is also available. Write for ful 

vserailsofthisversacile higher 

production U.V.A. machine. 








speci FICATION TyPe UHM-195. 
Swing without splash guard..--- 7" Spindle speeds _ 490-835 r.p-™- 
Max. travel of work table 234" Max. angle of headstock. .-- >" 20° 


Ran meters. -- i 


Length up t°---* 


Max. swing with splash guar Speed of table travel. .- 0-33 ft./min. Motor for grinding wheel 74 ~134 h.p- 


Sales & Service for 





D-A 
SQUITH (SALES) LTD e © « the British Isles 





‘Phone: Midland 
; 3431 (7 lines) Gr 
ams! Maxishape, Birmi KING EDW 
. A 
: rmingham. Also at LONDON: 'Ph 3 HOUSE, NEW ST 
: ‘Phone: Trafalgar 7224 (5 line: +» BIRMIN 
s) and GLASGOW sagem 
: "Phone Central 09. 
22) 
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UNIT TYPE MACHINES 


fully engineered 
for high-output production 


The example opposite is a 3-station machine for drilling 
and reaming operations and incorporates a 7} h.p. 
screw unit. The 36 in. diameter hand indexing table 
is provided with air lift and automatic clamping. 
Asquith Units from } h.p. upwards can be arranged 
as individual, multi-way, rotary transfer and in-line 
transfer machines for fast, automatic production. 
Some of the unit heads available are shown below. 

lf you require large-quantity production 

of components at present produced on 

several machines, it will be worth investi- 

gating the possibility of machining them on 

an Asquith Unit Type Machine. Write today 

for details of the range of unit equipment 

or ask for a specialist to discuss your 


problem. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


4 H.P. AIR HYDRAULIC DRILLING UNIT 3/5 H.P. SCREW FEED UNIT HORIZONTAL STATIC MILLING UNIT 


Sales & Service for... DRUMMON D-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone : Midland 3431 (7 lines) ‘Grams : Maxishape, B’hom. Also at LONDON : Phone : Trofalgor 7224 (5 lines) and GLASGOW : ‘Phone : Central 0922 
A302 
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hidden treasures 


Deep in the heart of the richest country of the 
ancient world, Egypt, was discovered the tomb 
of Tutankhamun, known in history for the 
splendour of his burial. 

And deep in the heart of the world’s finest car 
engines another treasure is hidden... silent... 
enduring... vital... a Renold Timing chain. 
It’s a gem of a chain—smooth running and 
flexible, capable of innumerable driving 
arrangements and outliving the engine itself. 


RENOLD 


TIMING CHAINS 
stand the test of time 


RENOLD CHAINS LIMITED - MANCHESTER 
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FOR AGRICULTURAL TRACTORS 


The integral clutch and power take-off for tractors comprises two clutches mounted in 
tandem. The clutch nearest the flywheel transmits the drive to the rear wheels through 
the usual splined clutch shaft; the other clutch provides a power take-off for driving a 
combine, baler, mower or other machine and transmits its power through a hollow 
splined shaft. 

In most cases a separate engine for driving implements is rendered unnecessary. 

The two clutches have independent throw-out forks with ball-thrust bearings. 

In addition there is a wide range of Rockford over-centre clutches and power take-offs, 
and an extensive range of Borg & Beck clutches covering all requirements. Ask our 
representative to call and discuss your problems. 


BORG & BECK... 


BORG & BECK COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


= 


Automotive 
Products 





SPECIALIZED COMPONENTS 


Only the Purolator system of plastic-impregnated paper filtration will 
prevent rapid deterioration of tractor engines working under arduous 
conditions of dust and grit in the field. 


AIR FILTERS 


The Purolator Micronic filter element, 
originally developed for lubricating oil filtra- 
tion, and made by a patented process, is now 
established as being equally satisfactory for air 
cleaning. It is capable of arresting particles of 
foreign matter which are small enough to be 
measured in microns. These filters are 


2S Atic e eo 
‘ RONIC A/R FILTER . particularly suitable for use on combine 


ise 
2g harvesters, where engines work under con- 
ditions of excessive dust. 











Regd. Trade Marks 
Purolator Micronic’ 





OIL FILTERS 


Purolator Micronic full-flow filters are designed to handle all of the oil 
which goes to the engine bearings under normal operating conditions. 
A relief valve is incorporated in each filter head to ensure a continuous 
supply of oil should the element have been allowed to become completely 
choked through neglect. Designed for mounting directly on to a machined 
facing on the engine crankcase, these models dispense with external piping. 


“\CROnIC Fae 
asia se .~ 


FUEL FILTERS 


These diesel-engine fuel filters are designed to give final protection 
immediately prior to the injection pump. The filter head is provided with 
a double bracket for left or right-hand mounting. The body, of drawn 
steel, has ample capacity for water and sediment, which may be drained 
off periodically. Our engineers will be pleased to discuss your filtration 


problems on request. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


= One of the Automotive Products Group 





FOR AGRICULTURAL TRACTORS 


REGD. TRADE MARK 


SELF-LUBRICATING 
JOINTS 


Autolube joints give ‘built-in’ automatic lubrication, eliminating 
servicing at inaccessible points. Two resilient fabric bushings, 
impregnated with a patented ‘dry’ lubricant, carry the normal 
steering loads, and provide freedom from backlash. Between the 
resilient bushings is a Nylon ring which protects the fabric from 
shock and overloads, and enables it to retain the lubricant, which is 
essential to the prolonged life of the joint. 





The daily operation of tractors over the roughest of groun , ; 
dally op os: g ground Thompson steering joints have been specially 
and under the most arduous conditions calls for steering rod , 
; ; designed to meet these requirements. The auto- 
assemblies which will withstand continual hard wear without , ' 
; matic adjustment takes up wear and ensures tight 
the need for constant maintenance and adjustment. ' ;' 
connections without any assistance from the 
operator and particular attention has been paid to 
the exclusion of dust and dirt. 


NX 
Finally, meticulous accuracy in the manufacture of 
these joints, by the most modern methods, gives a 
certainty of complete reliability. 


SELF-ADJUSTING BALL-JOINTS 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND CFE One of the Automotive Products Grout 





MECHANICAL 
BRAKES 


FOR TRACTORS & TRAILERS 


REGD. TRADE MARK 


For general use as primary brakes and steering brakes 
for equipment such as farm tractors, farm machinery, 
farm and industrial trailers, etc., etc. 

They form a light, powerful, inexpensive braking system 
giving controlled safety with maximum economy and 
negligible maintenance. For actuation manually, or 
remotely by vacuum and air systems. 

Leading and trailing shoe brakes of the centre-pull 
type, are available in a range of sizes, for 7” drum, 
shoe width 1”, 8” (14”), 9” (12” and 24”), 10” (12”). 
The 9” x24” brake has a lever for rod or cable 
operation, to pull across the backplate. 


LOCKHEED HYDRAULIC 
BRAKE COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE 


FLEXIBLE HOSE 
AND SELF-SEALING 
COUPLING 


The ‘Hydralinc’ coupling shown enables the user to make the most of his 
hydraulic implements. Hydraulic lines can be quickly connected and 
disconnected without loss of fluid or inclusion of air. 

There is no need to prime fluid systems fitted with this coupling. For 
pressures up to 3,000 p.s.i. 

Lockheed-Avery hoses are made to a very high specification in order to 
provide consistent durability in agricultural usage. The end-fittings are 
re-usable when the hose is renewed. 


LOCKHEED PRECISION PRODUCTS COMPANY LTD. 
SHAW ROAD, SPEKE, LIVERPOOL, 24. 


Products 
Group 





When this coin recently bobbed up through the Hertfordshire subsoil, even the most learned antiquaries didn’t 
seem to have much of a clue what it was all about. But isn’t it obvious! says the M.D. Observe the obverse side, 
he says . .. the character in that face .. . that excellent moustache. Observe the reverse side, he says. . . that 
horse. .. that willing little horse. Even then our forward-looking ancestor must have been messing about with 
the idea. All he needed were some descendants and 1900 years’ progress to get the thing properly organised. It 


all goes to prove, says the M.D. proudly . .. moustaches are born, not made. 


Go td British. 
MDesoutter puts A power into pour hands 
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— Magnifications up to 


X 5000 


by purely mechanical means 
without the need for 
expensive electronic 
amplifiers or separate 
indicator units. 


: 
i 
j 
i 


SIGMA 


VERTICAL MECHANICAL 
COMPARATOR 


Vertical capacities up to 24” 
Heads supplied separately if required 


Six alternative scale ranges 


Catalogues on request 


dD— 





axes anes HERBERT LTD., COVENTRY 
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For Extreme Accuracy and 


High-Production Surtace Grinding yet 


ah @) O) Oak 1+) as 


Grinding eight clutch housings of the ‘P’ series engines; 
four housings located for grinding gearbox face; and four 

for grinding engine face. Total time—43-2 mins., thus each 
housing is ground on toth faces in 10°8 mins. 


Material is cast-iron. Stock removal up to 7” from each face. 


A rapid and economical means of producing accurate, flat surfaces even when heavy 
stock removal is required. 

Spindle speed 300 r.p.m. 

Other table sizes available from 24° diameter. 


Sole Agents and Tooling Engineers : 


AD.388 
ALFRED 
___4uFRED 
HERBERT eee AD 
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UNE [KEY aac 


to many an 
industrial problem 


Felt is jack of all trades—but master of them too! 
There are very few industries which do not use 
felt in one form or another—and the number 


of forms felt can take is growing almost daily. 





FELT DOES SO MANY JOBS 


EADOW OF ELI 


DOES SO MANY JOBS SO WELL... 














Meadowfelt—satin-soft or rock- 
hard—is available in piece-goods 
and also in washers, gaskets, 
strips, anti-vibration pads and 
all cut parts—made to your 
specification. 

Are you making full use of 
Meadowfelt? It could almost 
certainly effect economies and 
solve many of your production 
problems. A discussion would 
take up little of your time 
—why not arrange for a repre- 
sentative to call? 


Mi EADOW FELT 


Telephone or drop a line:— 





LONG MEADOW FELT CO.LTD., KIDDERMINSTER. Tel. 4071-2. 
(A.1.D., A.R.B. and |.A. approved) 
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How Metalastik 
tackle and solve 


the problems 


Many transmission systems which, from their design 
and workmanship, could be expected to be reasonably 
quiet, do in fact turn out to be unexpectedly noisy. 


We have analysed and diagnosed a number of such 
cases, and find that as a rule resonant torsional vibra- 
tion is the culprit, a conclusion which agrees with the 
practical observation by some engineers that a 
normally noisy transmission becomes markedly 
quieter when driven through a fluid flywheel. 


In most cases, one or another form of the Metalastik 
torsional vibration damper makes a striking improve- 
ment. Two forms, shown at 1 and 2, are used when 
analysis has shown the trouble to be due to resonant 
torsional vibration or cyclic fluctuation of the fly- 
wheel. They can be fitted in either of the positions 
shown, either behind the gearbox or in front of the 
final drive. When the amplitudes are unusually large 
the Metalastik unit No. 3 is used. 


This is not an inertia-type aamper but a flexible 
coupling, in which low torques—at which most of 
the flutter occurs—are transmitted with considerable 
flexibility by a bush in torsion, the buffers taking up 
the drive only at high torque. This coupling is fitted 
between engine and gearbox. 


Our engineers are always available to investigate 
problems and to bring to bear their unsurpassed 
experience. 


METALASTIK 


~JICcn 





NESSES . ge 


ie) 
your 


specification 



































Will not link together into * 
KAN] [INK chains; in all sizes A.S.A. < 


Medium and B.S.I. square « 
section. 1 


SPRING WASHERS 


TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 


TWS64 
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STINE RE Pe MM ETA Ls 


Eerodo giwe the facts 


Sintered Metal Clutch Facings have very different physical properties from the familiar 
asbestos based facings, and in certain automotive applications give improved performance. 


High Thermal Conductivity gives 
* LONG LIFE ** MINIMUM DISTORTION 
* COOLER RUNNING ** MINIMUM HEAT CHECKING 


Ferodo Sintered Metals withstand 
* HIGH TEMPERATURES * HIGH OPERATING PRESSURES 


Reduced ratio of static to dynamic friction coefficients leads to 
* SMOOTH ENGAGEMENT 


Ferodo Sintered Metal Types 


SM.1 General purpose material for dry and oil immersed applications. 


SM.2 For oil immersed applications requiring smooth, gradual engagement such as 
automotive automatic transmissions. 


SM.3 Specially suited to dry, heavy duty applications such as engine master 
clutches on trucks and on tractor steering clutches. 


sm.4 Is intended as a mating surface for use against other Ferodo sintered metals 
to protect costly parts from heat damage and wear. 


For oil immersed applications involving long slip periods such as seals 
and tension controlled clutches. 


For oil immersed applications where smooth engagement must 
be coupled with relatively high rating. 


FERODSO 


Sintered Metal Clutch Facings 


Write to us for further technical information and brochure 


FERODO LIMITED * CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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AC Oil Filters 


DELCO Electric Motors 


Virtually every British vehicle has 
one or more AC-Delco products designed 
into it at drawing board stage. 
AC-Delco research engineers will gladly 
help when you are planning a new design 


or modifying an existing one. AC Instrument Panels 


These are a few in the wide range of 


-DELCO automobile and electrical products. 
DELCO-REMY 
Oil-Filled Coils AC Delco - Delco-Remy 


are registered trade marks 


a good vehicle >" a 
starts with 


f 


DELCO-REMY 
Ignition Distributors 


DELCO 
Electric Screen Wipers 


ERE BE IEE TI PT eT ere Soe 


DELCO-REMY 
Switches 


AC Instruments 
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HARD AND BRIGHT AS DIAMOND..... 
ANODISED ALUMINIUM 


No need to worry about seaside air or salted roads when Car trim is in anodised 
aluminium—Reynolds T.1. Aluminium. Hard and bright as a jewel, the gem- 
tike finish makes sure that aluminium parts will never rust, never peel, never 


flake, never tarnish. Look for aluminium in YOUR next car 


REYNOLDS T.I. ALUMINIUM 


GENERAL SALES OFFICE: 10 BUCKINGHAM PLACE, LONDON S.W.! 
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Flame- 
hardened 


internal gear 


This ‘Lemax’ casting, for 

a commercial vehicle planetary 

two-speed axle, combines the hardened 

internal gear with part of the 

differential housing. 

The casting, which is 11 inches diameter and weighs 38 lb., 


meets the following specification : 
Gear-teeth : flame-hardened. 
Journal: induction hardened. 
Min. tensile strength : 100,000 P.S.I. 
Min. yield strength : 80,000 P.S.1. 
Min. elongation in 2” : 2%. 


Registered Trade Marks: ‘Black Heart’ ‘Ley’s’ ‘Lepaz’ ‘Lemax’ 
LEY’S MALLEABLE CASTINGS 
COMPANY LIMITED 


DERBY, ENGLAND. Telephone: Derby 45671 


























You'll find Bury Felt everywhere—as 
washers, seals and gaskets, polishing bobs, 
anti-vibration bases and buffing rollers. 


These are only a few of its hundred and one 


uses. You will think of many more. noe Hk 


For Bury Felt is what you make of it; 
it can be chiselled, punched, 
machined or die-cut to suit 
your needs and is available 


in many types and textures. 


Send your enquiries to 

BURY FELT MANUFACTURING COMPANY LIMITED, 
P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 

London Offices: 3 Snow Hill, EC!. 

Phone: CENtral 4448 
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64 
Also manufacturers of 


‘FOAMBURY’ Plastic Foam products 














Flame- 
hardened 


internal gear 


This ‘Lemax’ casting, for 
a commercial vehicle planetary 
two-speed axle, combines the hardened 
internal gear with part of the 
differential housing. 
The casting, which is 11 inches diameter and weighs 38 lb., 
meets the following specification : 
Gear-teeth : flame-hardened. 
Journal: induction hardened. 
Min. tensile strength: 100,000 P.S.I. 


Min. yield strength: 80,000 P.S.I. 
Min. elongation in 2” : 2%. 


Registered Trade Marks: ‘Black Heart’ ‘Ley’s’ ‘Lepaz’ ‘Lemax’ 


LEY’S MALLEABLE CASTINGS 
COMPANY LIMITED 


DERBY, ENGLAND. Telephone: Derby 45671 









































You'll find Bury Felt everywhere 
washers, seals and gaskets, polishing bobs 
anti-vibration bases and buffing rolle1 
These are only a few of its hundred and o1 


uses. You will think of many more 


For Bury Felt is what you make of it 





it can be chiselled, punched. 


machined or die-cut to suit 





vour needs and is available 


in many types and textures 


Send your enquiries to 
BURY FELT MANUFACTURING COMPANY LIMITED, 
P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 
London Offices: 3 Snow Hill, ECI. , tt ERI oO I - 


Also manufacturers of 


Phone: CENtral 4448 
‘FOAMBURY’ Plastic Foam products 
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: timing chains 


MORSE CHAIN DIVISION, BORG-WARNER LTD. LETCHWORTH, HERTS. TELEPHONE 21790 
Monufaecturers of Automotive Transmissions, Torque Converters, One Way Clutches, Morse Chains and Hartcliffe Chains & 
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5. Iron & Stee] Scrap 


* Other Ward activities include:. 
6. Wagon Building & Repairs 

Shipbrcaking 
7. Machinery Materials Ha 
8. Rails & Sidings Fact 
9. Contractors’ Plant 


Sale & Hire 


ndling Equpment 
"y Planning & /nstallation 
Foundry Plam & Supplies 
Insulating Materials 


Food P, 


Paring Mac hinery 


THOS. w. WARD LTp 


ALBION WORKs. SHEFFIELD 


Office :~ Brettenham House, 


Lancaster Place, Strand W.C.2, 


| 959 
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It 
all 
adds 


up 
to 


COMPREHENSIVE 








SERVICE 





@ Metallurgical Control 
of Raw Materials... 


se 
Sint ere 

The finished product can never be better than the raw 
material allows : in addition to metallurgical control right from the start, 
FORGINGS AND PRESSWORK LIMITED offer a comprehensive service including 
Up-to-date Plant and Production Facilities 
Design Consultation and Technical Advisory Service 
Heat Treatment under Laboratory Supervision 
Constant Vigilance and Modern Inspection Equipment 
This Company participates in the technical, research, and productive resources 
shared by the whole Birfield Group, which includes famous firms such as 
Hardy Spicer Ltd. Laycock Engineering Ltd. The Phosphor Bronze Co. Ltd. 


and other companies well known in light engineering. 


FORGINGS AND PRESSWORK LTD 


BIRCH ROAD WITTON - BIRMINGHAM 6 - Phone: Birmingham East 1262-7 
Birfieia industries Ltd Stratford House, London w.1 


Member of the Birftield we Group 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, €E.C.4 
Tel: Central 9678 





FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 

Tel: Garstang 3308 
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Engineers 
with 
vibration 
problems 


consult... 


SILENTBLOC 


Manufacturers of 


ROYAI CRAWLEY SUSS 
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Electronic Control . 
oy 
The illustration shows one of our 
electronic measuring machines specially 
built for us and installed in the Piston * 
Inspection Line at our Warwick Factory 
[he visual indicator has been enlarged “~ 
to show in detail the arrangement by 
which seven dimensions are accurately 
checked in one operation, speeding pro- Ty 
duction and ensuring consistency of 
measurement withoutrisk of humanerror : 
* 
THE BRITISH PISTON RING CO. LTD., COVENTRY . 
1909-1959 BRICO [TUBILEEF YEAR willl a ™ 
a 





recording panel enlarged 














6 


8 














Photograph by k 


FARN BOROUGH wu 


on the production lines of the 
following engine builders 


ADMIRALTY 

A.E.C. 

ALLEN 

ALLEY & MACLELLAN 
ALLIS CHALMERS 
BERGIUS 

DAVID BROWN 
CATERPILLAR TRACTOR 
CHRYSLER-DODGE 
CUMMINS 

DAVEY, PAXMAN 
GARDNER 


FARNBOROUGH ENGINEERING 


cO. LTD - FARNBOROUGH . 


GLENIFFER 

LEYLAND 

MIRRLEES 

McLAREN 

NATIONAL GAS & OIL 
NORTH BRITISH LOCOMOTIVE 
PERKINS 

RUSTON & HORNSBY 
SCANIA VABIS 
VICKERS-ARMSTRONG 
VOLVO 

etc. etc. 


KENT 
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CuT HERE 


Electrical Aids in Industry 


Resistance Heating —2 


Electric resistance heating elements have been 
briefly described in Data Sheet No. 4, with two 
examples of their application in industry. This 
sheet lists some of the further applications 
which can be effectively dealt with by resistance 
heating. 


Soft Metal Melting 


Electric resistance melting is most commonly used 
for lead, tin, zinc, antimony, aluminium and their 
alloys—in processes such as tinning, type-casting, 
die-casting and lining bearings—at temperatures of 
up to around 800°C. 

In most cases, sheathed 
elements are immersed directly 
in the metal, a more efficient 
method than applying heat to 
the outside of the containing a oe 
vessel or pot. Immersion heat- SMYUU 
ing simplifies the application of 
lagging to the outside of the vessel, reducing heat 
losses and current consumption to a minimum. The 
elements are usually positioned near the inside wall 
of the vessel, leaving plenty of working space, but in 
a few cases, where the full volume of the pot is 
required, or where the metal to be melted is particu- 
larly corrosive, the elements are positioned outside 
the pot, often in contact with it. 

In all cases, the precise 
temperature control that is so 
essential in soft metal processes 
is readily achieved by the use 
of electricity, and electric heat- 
ing also leads to a reduction 

of casting rejects and metal wastage and a marked 
improvement in working conditions. 


Uy}, 
Wp 


Liquid Heating 


Electricity provides the ideal way of heating liquids 
such as water, oils, varnishes, plating, photographic 
and other solutions, and of melting and heating 
waxes and compounds, glues 

and pastes, tars and bitumen. 

Again, immersion heating is the 

method most commonly em- 

ployed, but considerations of 

space or the nature of the liquid 

may sometimes necessitate the 

use of external heaters. Several 

types of devices are available 

to give precise and automatic 

temperature control, and lagging 

is again commonly applied to the vessel to minimise 
heat losses. 

Fire hazards associated with inflammable liquids 
are invariably reduced by electric heating, particu- 
larly if immersion heaters can be used. 

It is usually possible without difficulty to apply 
electric heaters, either immersion or external, to 
existing vessels. 
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Data Sheet No. 5 


Platen, Press and Roll Heating 


Electricity offers the simplest and most convenient 
method of heating platens, dies and rolls. It gives the 
precise temperature-control characteristic of electric 
heating systems, with lower maintenance costs. 
Moreover, the relatively high temperatures required 
in some processes for maximum working speeds 
—. are reached without difficulty. Flexible 
~~~} electrical connections to moving parts 

»~ give far less trouble than flexible pipe 

———_ connections carrying hot water or steam. 


When electric heating is used, one 
or more presses can be operated 
without the necessity of keeping a 
boilerhouse staff at work. 


Air Heating 


Streams of air, and of many other gases, can be 
heated most efficiently by electric resistance ele- 
ments disposed across the duct leading to or from a 
fan. Heat is generated only inside the duct, just 
where it is required, and none is carried away 
through exhaust flues or ee) ae 
pipes. Quick rise of tem- sienna y ma 
perature and precise tem- ,°% 9% $2 

perature control are assured bE itive 


when electric resistance air ee 
oe 


heaters are used. 


Electric Steam Boilers and Steam Raising 


When steam is essential to a process, electrical 
steam raising can often be fully justified on economic 
grounds. 

The means employed for bringing steam from a 
boilerhouse to the point of usage are often extremely 
wasteful, but where electricity is used the steam can 
be generated on the spot and losses from steam mains 
are eliminated. The efficiency of the electric boiler 
normally exceeds 96% and is practic- 
ally constant at all loads, while the 
rapidity with which steam can be raised 
very largely eliminates banking losses. 


Plant requiring process steam can be 
equipped with its own electric steam 
boiler, freeing the working space of 
steam mains just as individual electric 
motor drives free the factory of masses 
of shafting and belt drives. 

Even where boilerhouse steam is still used, it is 
sometimes desirable for best results to boost the 
steam temperatures at the point of usage, to make up 
for transmission heat losses or to increase the 
superheat, and this function can most conveniently 
be performed by an electric resistance heater inserted 
in the steam line. 











a ee ol 


For further information get in touch with your | 
Electricity Board or write direct to the Electrical | 
Development Association, 2 Savoy Hill, W.C.2. | 
Telephone: TEMple Bar 9434. | 

Excellent reference books on electricity and pro- | 
ductivity (8 /6 each, or 9/- post free) areavailable- | 
“ Resistance Heating” is an example;“Induction ! 
and Dielectric Heating” is another. | 

E.D.A. also have available on free loan a series | 
of films on the industrial use of electricity. Ask for |! 
a catalogue. | 
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DIAMOND 
cut 


DIAMOND 


We use our own products 





Carbon components are used 
to mould powder metal settings for 


Diatru tools. Our carbon mould 


rings are machined with Diatipt 


tool bits to BSS.1120: 1943 in 
standard SS shanks 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD TELEPHONE: BASINGSTOKE 1240 
BASINGSTOKE - HAMPSHIRE - ENGLAND TELEGRAMS: DIATIPT BASINGSTOKE 








OUR ILLUSTRATED DATA SHEETS AND OUR TECHNICAL REPRESENTATIVES ARE AVAILABLE ON REQUEST 
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DESIGNERS! THIS IS THE ONE 

REFERENCE BOOK TO SOLVE YOUR 

FLUID SEALING PROBLEMS — 
AND IT'S FREE! 


PvaLd 
eat moevt a 


When you design 

Fluid Seal applications, 
don't be without this 
valuable Reference 

Book issued by Pioneer. 
Prepared by practical 
engineers, it includes 

the latest up-to-date 
information on Fluid 

Seal Technology, 
comprehensive data on 

a wide variety of 
applications, how to install 
correctly with easy-to- 
follow illustrations for 

all the various types of seals 
produced by Pioneer, and a 
full range of available sizes. 
The Pioneer Reference Book 
which comes to you on 
request, is a practical work 
for the busy designer and is 
part of the Pioneer service 
which includes free advice on 
any Fluid Sealing problem. 


\ 


Pioneer 


OILSEALING & MOULDING CO. LTD 


A DIVISION OF J. H. FENNER & CO. LTD 
Factory and Head Office : Cottontree Works, Colne, Lancs. Tel : Wycoller 471 (8 lines) 





GET YOUR COPY 
OF THE PIONEER 
FLUID SEAL 
CATALOGUE 


| 
| NOW 
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COVENTRY GAUGE 
TOOL COMPANY LTD 


pa 


QUALITY 


RE OID ALO LEE IEE LEDGE GE LLL IE 


ncaa oe 


a ne te 


ANOTHER 
12 
OPTICAL 
JIG BORING 
MACHINES 
hearing | 
SPECIFICATION—Model 50 completion i 


Mpea—im art se of Table Discriminating engineers have long recognised ‘MATRIX’ as an 
Transversal Travel of Table international symbol of quality in Machine Tool design, con- 
Speeds of Boring Spindle, Stepless—Variable struction, accuracy and precision finish. The No. 50 optical Jig 

pam oan S200 Fp. Boring Machine, for example, was developed to surpass all 


Maximum/minimum distance between bor- . } 
ing Spindle and top of table 26/2” previous standards and the large scale production of this 


Table displacement viewed on large optical machine is evidence of its widespread acceptance as the last 
screens word in optical precision boring and fine surface milling to the 


Sole Agents in U.K most exacting tolerances. 


‘RO } an E EL | # Write today for full technical information 


TOOL ae WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


MATRIX I 


MACHINE 
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interchangeable, on the same 
mounting, with the standard 
Marles manual gear unit. 


THE 
FYFE 3 
‘UNIVERSAL’ 
UNIT 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use with a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Lid. 


Telephone: Sonning 2351 Telegrams: Adamant, Reading 


MmemLES 








R4M RIGID BALL JOURNALS 


RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT + TELEPHONE 456 + TELEX 37-626 


BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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B TH) : yf . G takes good care of you 


—with ILFORD Industrial B X-ray film 


High among the priorities of BOAC is safety. Behind the scenes at London 
Airport is some of the world’s finest equipment, operated by highly trained 
personnel to ensure the reliability of every detail that contributes to safe 
operation. 

Where even the smallest foreign particle may imperil life, nothing is left to 
chance. Complex units, such as engine oil coolers which cannot be dis- 
mantled for inspection, are therefore radiographically examined to detect 
accumulations of sludge, metal debris, and carbon particles which would 
spell danger if they circulated in the engine lubrication system. 

For this examination, British Overseas Airways Corporation relies on 
ILFORD Industrial B X-ray film. Ilford has a reputation for reliability. 
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For speedy 
actuation of 
air control 


circuits 


Where pneumatic systems require a faster than normal action of reciprocating 
movements, Schrader’s solenoid valves, using electrical limit switches, are the ideal 
means of actuation.They are of single and double solenoid types. The single solenoid 
valve operates a balanced poppet plunger only while the solenoid is energized. The 
double solenoid valve has two electrical circuits and operates or returns in response 
to momentary energizing of one or other of the solenoids. 


SINGLE DOUBLE 
SOLENOID-OPERATED SOLENOID-OPERATED 
VALVE VALVE 


Suitable for continuous or intermittent duty. Ideal for 
controlling double-acting cylinders at line pressures 
from 20-125 Ib. p.s.i. Air is used to move the valve 
mechanism in each direction, eliminating the usual For controlling double-acting air 
return spring. cylinders. Permits a longer dwell time 
in either direction without the need for 
continuous electrical energy. Valve 


mechanism moved from one position to 
the other with fast, positive action. 
| Pressure range 20-125 Ib. p.s.i. 








CONTROL Vv ALVES To: A. SCHRADER’S SON, Air Control Products Dept. AE, 


829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 
Please send details of Schrader Solenoid-Operated Valves 


SEND THIS 
COUPON 
NAME 


TODAY ee 


15 
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THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. SHEFFIELD, ENGLAND 


DORMER DRILLS ARE OBTAINABLE FROM ; JSUA ENGIN RCHANTS 
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Maximum power from minimum size 





Robust construction for long life 


In the CA45 starter a great deal of power is packed into a small unit. Although only 
4 inches in diameter, the CA4s5 is suitable for heavy duty and will crank multi-cylinder 
diesel engines of up to § litres capacity. The pinion on its sleeve alone moves axially, 
operating a trip mechanism which ensures that full torque is applied only when the 
pinion is in proper engagement. A locking device prevents premature disengagement 
of the pinion while the starter switch is depressed. Results of exhaustive tests, both in 
the laboratory and in the field, show that the CA4s is efficient, reliable, and has an 
exceptionally long life between overhauls. 


TER NE MUD) OTIS TE ee eR EG 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3. 
AP931 
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FR@M BRITISH OXYGEN — FOR BRITISH INDUSTRY 











Welding Cutting Heating Fiame Cleaning 


Sensational Saffire 4 blowpipes in1 


Recently introduced, the Saffire Combined Outfit has 
achieved outstanding success and widespread use in 
industry. 
The Saffire, virtually 4 blowpipes in 1, is extremely 
efficient and economical in use. Here is a precision 
tool that has helped boost production for many thou- 
sands of users. 
Buy the whole Saffire Outfit or just the common shank 
with the heads you need. Just consider how the Saffire 
Combined Outfit can increase your own production 
range and efficiency! 

Common Shank 

to which any of 


these biowpipes 
can be fitted 


(©) BRITISH O-tYVYGEN 


British Oxygen Gases Ltd., industrial Division, 


Spencer House, 27 St. James's Piace, London, S.W.1. 
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A product of the Owen Organisation, 








AVAILABLE SIZES 





Powerful and smooth in action, the 
Rubery Owen S-CAM Drum Brake 
combines efficiency with trouble free 
service. Fitted as standard equipment 
on our range of heavy duty axles it has 
stood the test of time under the most 
rigorous service conditions. 


%* Lightweight fabricated steel shoes—Heat- 
treated wear areas. 

% Hardened and ground cam rollers. 

% Large diameter brake anchor pins—-Chromium 
plated. 

%* S-type constant lift cam. Splined to accom- 
modate standard slack-adjusters. 

%& Forged steel brake anchor flange. 

% Long wear nylon bushes. 

* Self aligning cam-shaft bracket. 

%* Tapered brake linings. 

% Available for either bolting or welding to axle 
beam. 


The Rubery Owen 

range of Heavy Duty 

Trailer Axles uses the S-Cam 
brake as standard equipment. 


Symbol of the Perfect Brake. 
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‘‘Assure me, dearest Matilda, 
it was all an evil dream” 


“Oh villainy most vile!” With this wild eldritch cry 
Egbert started from his pillows. Matilda, hurrying to 
his side, pleaded with him to disclose the cause of such 
piteous perturbation. 

At length, with many a sigh and groan, Egbert 
gasped, “Driving upon a dark and lonely road, I was of 
a sudden set upon by footpads and thieves who seized 
me, hurled me viciously into the roadway and drove 
off with joyous laughter, mindless of my plight. Even 
now those dastardly wights are reaping the fruits of 


my labours, enjoying my engine’s surging power as it 
makes mock of the direst hill, burning away my pre- 
cious fluid!” *Overcome with anguish, he could say no 
more. “Courage, my brave Egbert!” Matilda resolute- 
ly entreated him. “You are here, in your own bed, 
Egbert. You have but dreamt this calamity.” 

Hope battled with despair in Egbert’s face. Clutch- 
ing her hand in his troubled grasp, he breathed, 
“Assure me yet again, dearest Matilda, assure me it 
was all an evil dream.” 


* The finest quality Derv—BP Derv—is available at Agency sites throughout Britain. 
With a Shell and BP Derv Agency card your drivers can fill up with BP Derv on credit 
or for cash at agency rates. The sign on the right is the sign they should look for. 
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FRY Ss SOLDERS-- invisible exports... 








Invisible to all but those who 
use them are the top grade 
solders that play an important 
part in every MORRIS car. 


Specified for quality, economy and reliability, FRY’S Radiator and Body 
Solders and Fryolux Solder Paint help the British Motor Corporation 
maintain their leading place in world markets. 


EF RY’S iis inne: in 


Tandem Works, Merton Abbey, London, S.W.19 Tel: MITcham 4023 (7 lines) 
And at: MANCHESTER * GLASGOW: KIDDERMINSTER DUBLIN 


MRP.91 
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Shaping up to process heating problems 


WITH METROVICK 
INFRA-RED PROJECTOR UNITS 


With these specially designed projector units 
you can build an electric infra-red plant to suit 
your processing needs exactly. They incorporate 
tubular sheathed elements and highly efficient 
anodised aluminium reflectors, and can be readily 
erected in banks, portable units or used end to 
end in continuous troughs. They are eminently 
suitable for building into existing machines. 


Units are available ex stock in convenient stan- 
dard lengths of 18in.,24 in. and 36in., with ratings 
from 1.5 kW to 4 kW. Other special units includ- 
ing high intensity types are available in sizes Send for 


ranging from 12in. to a maximum of 7ft. 6in. long. METROVICK LEAFLET NO. 4704/8 
entitled Build lt Yourself,’ giving 
@ wide range of examples of successful 


applications 


METROPOLITAN -VICKERS Ba 


ANCHESTE 


. Or bae eer 








Aa A.E 1 Company 
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Getting to know your stresses and strains 


The wide range of Saunders-Roe Foil Strain Gauges offers a simple and inexpensive method of 
measuring strains due to the tensile, compressive and shear forces, some or all of which are present 
in your machine or structure, whether on land, sea or air. 

In addition, the Saro Foil Strain Gauge can be supplied already incorporated in Transducers for the 
purpose of monitoring parameters such as Torque, Horsepower, Pressure, Weight, Tractive Effort... 
These gauges are in regular use for purposes as varied as: 

* Analysis of stresses in helicopter rotor blades. 

* Monitoring tensions in overhead electric Transmission lines. 

* Measurement of road forces due to passage of vehicular traffic. 

* Monitoring of strains in cylinder liners of ships diesel engines under sea trials. 

Whatever your interests, Saunders-Roe Foil Strain Gauges can help you—and help you ata cost 
entirely compatible with everyday use: write today for details of our Foil Strain Gauge Consultancy 
Service. Alternatively, we shall be happy to send you Foil Strain Gauge data sheets 

and current price list. 

And when you write, let us have details of any Engineering problem you have. We may be able to offer 
you a solution based upon the latest Electronics Engineering Techniques. 


SAUNDERS @ RO 


ELECTRONICS DIVISION 


SAUNDERS-ROE LTD - EAST COWES - !tSLE OF WIGHT 








crn/sae/ ii 
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Birmabright fitted as STANDARD 


All current models of the 
Triumph TR.3, Standard Pen- 
nant, Standard Ensign and 
Standard Ten are being fitted 
with Birmabright aluminium 
alloy radiator grilles, as a result 
of the outstanding success of 
the trials started over five years 
ago when Birmabright grilles 
were put into service on the 
Triumph TR.2. Chemically 
brightened and anodised by 
Charles & Watkins Ltd., these 
grilles are as attractive to look at 
as they are durable and trouble- 
free in use. 











Write now for full information 
about the applications of Birma- 
bright aluminium alloys. 


Corrosion-Resisting Aluminium Alloy 


BIRMABRIGHT LIMITED : WOODGATE WORKS . BIRMINGHAM 


BM222 
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et oesicn 
_* HIGH EFFICIENCY 
* ALL-ROUND ECONOMY 


* COMPLETE 
RELIABILITY 


The result of long research 
and development, the L 2000 
has been subjected to ex- 
haustive tests which have 
proved most satisfactory. 


Write for 
Publication 
No. 350 C.E. 


Type L 2000 delivering 2,200 cu. ft. Free 
Air per minute at 100 Ib. per sq. in. press 


Air Compressors and 
Pneumatic Tools 
YOUR BEST INVESTMENT 





GACO M.I. OIL SEALS 
GACO ‘O’ RINGS 
GACO HYDRAULIC PACKINGS 


Fluon & i 


Gi ze)iein S & Gs [7 om sear DIVISION: COAST ROAD: WALLSEND-ON- TYNE 


Telephone: Wallsend 64551 (10 lines) Telex. Angus Neyne 53-254. Telegrams: Gaco, Wallsend. 








Here’s a typical example of how the mechanical strength 
of Beetle D.M.C. (Dough Moulding Compound) helps 
to solve industrial problems. 

These ear defenders are used to protect the hearing of 
workers in proximity to jet engines and in noisy factories. 
During the development work by the makers, Dennis 
Ferranti Meters Ltd., twelve sets moulded from conven- 
tional materials were delivered to Bomber Command 
for testing. The report of The Central Medical Establish- 
ment, Acoustics Laboratory, was that the ear defenders 
gave excellent protection, but that the mouldings then 
used were considered too fragile. 


This illustration shows the main moulding from 
Beetle D.M.C. and a retaining piece made 
fram Scarab material. The Earguards are 

used in engine testing, rivetting, blasting, 
rolling mills, weaving sheds, paper mills 
and on aerodromes. 


D.M.C. mouldings were substituted and have been found 
virtually indestructible. 

D.M.C. is the ideal material whenever high mechanical 
and/or electrical strength is required. The material can be 
moulded in conventional compression presses on short 
cure times and at low pressure. We shall be glad to send 


full technical details. 


BEETLE MOULDING POWDERS 


B.1.P. CHEMICALS LTD., Oldbury, Birmingham. Telephone: Broadwell 206!. 


London Office: |, Argyll St,, W.1. Telephone: GERrard 7971. 
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Whether for apprentice train- 
ing, as shown, or for toolroom 
or production work, 
CUNLIFFE & CROOM 
verticals have the speed and 
power, plus precision, to 
satisfy the most exacting 
demands. Note the massive 


CUNLIFFE & GROOM VERTICALS ff "<r" 
i, table and powerful knee... 

In the apprentice training school @ the sliding and swivelling head 
p P ... features that make the 
at Bristol Aero Engines Ltd. # CUNLIFFE & CROOM really 
% versatile machine, capable of 


SLIDING & SWIVELLING HEAD . j 
g tackling the most difficult jobs 
POWER FEEDS IN ALL DIRECTIONS @ with ease, no matter what the 


material. 


SPEED AND FEED RANGE | finan deci liiil al 
COVERING ALL MATERIALS | ies 
4% ask, too, for information on 


= our horizontal machine. 








Telephone : EDGBASTON 2276 7 
A Member of the Staveley Coal & Iron Co. Limited Group 
Sole Agents: ALFRED HERBERT LTD., COVENTRY Telephone : 89221 
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SALISBURY GEARS- 








HYPOID AND SPIRAL BEVEL 
GEARS UP TO 24” dia. 


High quality gears produced 
on the latest machines 
up to 24” dia. for all 
vehicles and locomotives. 


smooth, 





silent, 















longer-lasting ... 














——————— 


Axle shafts of all types. Special induction 
hardening process cuts cost, saves weight, and 
permits higher loadings. 








SALISBURY gears are smooth, silent 
and longer-lasting because of their 
exceptionally good finish— the result 
of the most recent manufacturing 
techniques and of constant attention 
to detail. 


SALISBURY TRANSMISSION LTD 


shares in the joint technical, research 

and productive resources of more than 

20 famous firms, such as Laycock 
Engineering Ltd., Forgings and 

Presswork Ltd., Hardy Spicer Ltd., 

The Phosphor Bronze Co. Ltd., and others, 
who constitute the Birfield Group 

of Companies. 





THERE ARE Other benefits of this 
careful quantity-production on the 
most modern machines... . excellent 


Revacycle and Coniflex low- 
cost gears, for car and light 
commercial differentials up to 
4}” pitch cone distance. 











quality in every way .. . less 
servicing . . . a really competitive 
price . . . and, most important, delivery on time! SALISBURY make most kinds of gears, axle 


That’s why Salisbury gears are increasingly shafts and transmissions for industry and 
specified by designers and manufacturers . commerce. And Salisbury technicians are 
for cars such as Jaguar and Aston Martin, for always glad to co-operate on new projects 





50 


the new diesel locomotives, for the tough work 
of building and agricultural machinery. 


and problems. Perhaps they can help you too? 
Please write for further details. 


SALISBURY TRANSMISSION LTD 


BIRCH ROAD+ WITTON: BIRMINGHAM 6 


POSED SIRE HH 


Member of the wee Birtieid Group 
1 
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Piping water, oils, chemicals or air at all temperatures . . . piping for 
gravity flow or high pressures . . . piping for countless applications 
in countless industries can be supplied by Dunlop. 

Among the comprehensive range of Dunlop flexible pipe 


SLT SS, 


assemblies are: 


High Pressure Wire Braid Hose for hydraulically operated 
equipment « Automobile Industry Hoses e« Car Radiator 
Hose « Oil and Petrol Resisting Hoses 

Paint or Lacquer Spray Hose « Water Hoses 


arene teetererrnnes 


Dunlop technicians are available to advise on all matters 


concerning the installation and use of flexible pipes. 


ee 


DUNLOP 


DUNLOP MAKE FLEXIBLE HOSE BETTER TO LAST LONGER! 


CONTACT DUNLOP RUBBER CO. LTD., ST. GEORGE'S ROAD, COVENTRY. TELEPHONE 64171 
or EARLSWAY, TEAM VALLEY, GATESHEAD Il. TELEPHONE LOW FELL 77877/8 
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THE BOARD THAI 





CAN BE DECORATED 






We can give it a P.V.C. skin, a dark stain, 
or a nice reeded or leathergrained texture. 
If you prefer to get it decorated yourself, 
we can put you in touch with the right 
people forstove-enamel, plasticlaminates 
(such as Melamine), wood veneer, or even 
flocking. Once one of these decorative 
finishes is applied, you’ll find it hard to 
believe it’s the same material! Small won- 
der that Bowater Board is replacing 
traditional materials in so many products 
like these three shown here, for example. 

Did you know these other facts about 
Bowater Board? *Bends and blanks out 
to almost any shape without splitting. 
*Wide range of standard sizes (including 
economical 5 ft. widths); many non- 
standard measurements cut for worth- 
while orders. *Home production ensures 


reliable delivery. 


ANY WAY YOU Lee 





/ WZ 








Table Tops 
(Melamine faced) 








( 
) 
Jp. Doors 


(Veneered i” board) 














Sun Vizors 
(Leathergrained board) 


4 


O 





OWA 












Imagine how you could use 


le) 


ae 4 . Like a booklet and 
’ some samples to start 
yw J you thinking? Write to: 
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Bowater Board 


BUILDING BOARDS DIVISION, BOWATERS SALES COMPANY LIMITED, 
BOWATER HOUSE, KNIGHTSBRIDGE, LONDON SWI. TEL: KNI 7070 





CRC 62BI 
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it’s so easy 
with 


Stainless 
Steel 


Fittings 


FIRTH-VICKERS STAINLESS STEELS LTD. SHEFFIELD 


is the only company in Europe to devote its activities exclusively to the production and development of stainless and heat-resisting steels. 
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For the new Triumph car, as for most new vehicles, 
pilot runs of several different large pressings for pre- 
production prototypes were urgently needed before 
the production line was fully established. 

Western were called in to produce pre-production 
batches of certain body panel pressings. Standard 
were delighted with the results. 

The Western soft tool method of producing pressings 
is especially suited to the manufacture of panels and 
body pressings where the quantity involved does not 
justify the high cost of producing steel tools; or alter- 
natively where vehicle manufacturers speedily require 


pre-production runs of pressings in advance of com- 
pleting tools for main production. 

Pressings can be produced by the Western method 
at a fraction of the time and cost of normal steel tool 
pressings. 

Western have the Heavy Press capacity and the know- 
how for this type of work; they also have extensive 
facilities for small stampings and rubber bolster 
presswork for producing instrument fascia panels, 
radiator grilles and suchlike. 

Manufacturers requiring pressings for body panels or 
sheet metal presswork of any description shouldcontact:— 


WESTERN 


WESTERN MANUFACTURING (READING) LIMITED, THE AERODROME, READING, BERKSHIRE 
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Towing a heavy trailer, a caravan, or a horse-box, 
can be an uncomfortable, and often dangerous business. 
It needn't be with this new easily fitted hydraulic 
damping device from Girling. 

The twin hydraulic dampers resist any tendency of 
the trailer to get out of line with the towing vehicle, 
thus giving less tiring, safer journeys, and increased 
confidence on every type of road. 

All things considered, it's well worth having this 
device fitted to any trailer. For the sake of efficiency 
you'll want to, for the sake of safety you ought to. 


GIRLING LIMITED - KINGS ROAD - TYSELEY - BIRMINGHAM 11 
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Rapid, 
high-quality 


photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 
and developing machine (formerly known as Model 
46/35) is designed for use in the print room of the large 
drawing office. It does not produce unpleasant fumes N 
and special ventilating systems are thus unnecessary, 
aki i i Vv r, j . 
making it a simple matter to move the machine to a Py © Exposure, development and print 
new position at any time. delivery synchronized for simplicity 
y, of operation. 
4 ® All controls conveniently located for 
4 rapid, effortless adjustment. 
Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 
Complete design co-ordinated for 
exceptionally high potential output. 
Excellent mechanical layout giving 
silent, vibrationless running. 


@ Comprehensive maintenance service 
available at nominal cost. 


ULATED n 


Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
AZOFLEX phetoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Ricco. 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ18C 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 
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MERCURY AIRTUG 


WITH KIRKSTALL AXLES 
MOVES THE COMET 4 


KIRKSTALL FORGE ENGINEERING LIMITED 
LEEDS 5, ENGLAND 


TEL: HORSFORTH 2821 (8 LINES) 
CABLE: FORGE, KIRKSTALL 
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Capasco takes care of the braking 


non-tade 


moulded 
linings & 
facings 


THE CAPE ASBESTOS COMPANY LTD 


114 & 116 Park Street, London W.1 GRO 
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PERFECTION 
in action 
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GEO. SALTER & CO. LTD. WEST BROMWICH, ENGLAND 
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Singleness of purpose and 
years of experience lie behind 
any apparently effortless 
performance. 

And so it is with springs. 

It’s taken for granted that Salter 
Springs will keep on and on, 
doing their job with smooth 
precision — indefinitely. 

But it has taken nearly two 
centuries of skill and devotion 
to achieve so greata reputation 
for reliability that — ironically 
enough—the greatest compli- 
ment paid to Salter Springs is 
that you can forget them! 

































































































































































FOR TOP PERFORMANCE — SPECIFY 


SALTER 


THE ALL=ACTION SPRINGS 










































































Established 1760 




















































































































































































































































































































































































































Automobile Engineer, Fune 1959 





We are specialists in the manufacture of precision 

and standard fasteners for the Motor Industry 

NEWALLOY - Wheel Bolts, Wheel Studs. 

NEWALLASTIC - Cylinder Head Studs and Bolts, 
Connecting Rod Bolts, etc. 

NEWALLEX Induction hardened Spring Shackle 
Pins and Bolts. 





_ Aeee 
ease 
wa 
rae 
4 ae > 


Standard bolts and nuts supplied in “R”, “T”’, 
and “V” quality, and other Alloy Steels. 


Group of typical components, 

: as supplied to the leading 

eet Sho motor car manufacturers. 
Se eh See , 

7 pap Acton oF rs Sls of ae eats % 
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oe 
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ee ae COMPANY LIMITED 


“POSSILPARK - GLASGOW N.2. 
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INDUCTION 
HEATING 
EQUIPMENT 


GENERAL 
PURPOSE 
FURNACES 





CONTINUOUS 

CARBO- 

NITRIDING [eh 
FURNACES Fa 


CARBURISING 
EQUIPMENT 


Every heat-treatment requirement of modern industry is met by the very wide 
range of Wild-Barfield equipment. 

Over 40 years’ specialist experience of building electric furnaces to the highest 
standards of workmanship has placed Wild-Barfield in the unique position of 


being able to offer an unparalleled service both in research and manufacture. 
ELECTRIC 


WILD 
Vg) FOR ALL HEAT-TREATMENT PURPOSES 


Backed by 40 years’ specialist experience 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD-BY-PASS, WATFORD, HERTS. Phone: Watford 26091 (8 lines) Grams: Elecfurn, Watford 


wes? 
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Shell 
Rotella 
Multigrade 


proved 


Oils 


Shell Rotella Multigrade Oils—the entirely 
new Oils from the world-famous Shell Rotella 
range—are proving a big success. Reports 
show that operators are switching to Shell 
Rotella Multigrade. And no wonder! Shell 
Rotella Muitigrade gives these added ad- 


best 


FUEL SAVING 


[Uxtensive bench 

and field tests showed 
that Shell Rotella 
Multigrade gives a 
really worthwhile 
saving on fuel. 


REDUCES 
ENGINE WEAR 


Shell Rotella 
Multigrade fiows freely 
the moment the 
engine starts and gives 
immediate engine 


protection, 


PROLONGS 
BATTERY LIFE 


Because Shell 


Rotella Multigrade 


ELIMINATES 
SEASONAL 
OIL CHANGES 


Shell Rotella 


makes starting 
easier it reduces 


load on batteries. 


Multigrade has an 
extended viscosity 
range —one oi! only — 


summer and winter. 


THERE ARE TWO SHELL ROTELLA MULTIGRADE OILS 


Shell Rotella T Multigrade 10W/30—for engines that need *‘Supplement 1" lubricating oils. 


vantages over other oils: 


SPECIAL 
BONUS FOR 
MIXED FLEET 
OPERATORS 


Shell Rotella Multigrade 
is suitable for both 
petro! and diesel engines. 
This means mixed 

fleet operators need only 
buy one oi! for 

all their vehicles, 


Sheil Rotella Muitigrade 10W/30—/for engines that do not need such a high additive level oil. 


Shell Rotella Multigrade Oils 


LEADERSHIP IN LUBRICATION 


Automobile Engineer, Fune 1959 





Could this be the spring 
you’re looking for? 


Then you'll find 
it down below 


Whatever you need in the way of springs you'll find 
in the range of TERRY’S BOXES OF ASSORTED 
SPRINGS—compression, expansion, long, short, 
light, heavy—the lot. 

Just the job for you experimental people—a simply 
unlimited assortment from our tremendous range 
of springs of every variety. The boxes shown here 


ae? fn Bara Arad 


acai write Mut F sh Sten 


are only a few examples—why not let us send you 
our illustrated list showing them ail? 


& 


No. 388. } gross Assorted 





No. 760. 3 doz. Assorted Light 
Compression Springs. 1” to a Small Expansion Springs. }” 
long, 22 to 18 S.W.G., }” to to 14” long, #” to }?” diam., 
diam. 6/6 eac . 18G to 21G. 9/6 each. 


Gg 


4 gross ——y 
Seat Expansion fxip 1 
to 14” long, 3/32” to 3/16” 
diam., 21G to 24G. 6/6 each. 


No. 1024. 20 Compression Springs 12” 

long. $” to 4” diam., 24G to 18G, suitable : — - 
for cutting into shorter lengths; and 30 * Interested in Springs? Ninth Edition 
Expansion 1}” to 12” long. 5/32” to of “Spring Design & Calculations” — 
§" diam., 22G to 16G. 24/- each. post free 12/6. 





ae Pigs hang Lag LP ria 
pee 6 
a i diam. be 0 24 gs) A 19 
fwic. Tong, 27 019 





No. 758. Fine Expansion Springs. 

1 gross Assorted $” to §” diam., 

4’ to 2” long, 27 to 20 S.W.G. 
15/- each. 


No. 753. 3 doz. mores 
Light Expansion }” 

diam., 2” to 6” long, 22" to fs 
S.W.G. 10/6 each. 














No. 98A. 3 doz. Assorted 1” to 
4 long, }” to 7” diam., 19G to 
15G., 5/6 each. 





Cut production 
costs with Terry 
Wire CIRCLIPS 


(Square 
Section) 


We can supply — stock in 
sizes from 4” to 





TERRY'S 


ASSORTED SPRINGS 





Herbert Terry & Sons Ltd, Redditch, Worcs. 
(Makers of Quality Springs, Wireforms and Presswork for over 100 years) 
* Have you a Presswork problem? 
If so let us have it and we'll help to solve it for you. 
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Development problems? 


We may well have the answers 


HEATING & VENTILATING 

We make heating systems to meet the requirements of all kinds 
of vehicles. You have a new job on the board ? Consult us now. We can 
do a more unobtrusive, efficient and economical job at this stage than 
if you complete the vehicle first and then add the heater 


STAINLESS STEEL 
Perhaps you would be interested in stainless steel—if only it didn’t 
cost so much ! We can do things with stainless steel that you will frankly 
not believe until you see. We can produce hub caps, bumpers, headlight 
rims, window frames at prices that put stainless steel very definitely within 
your bracket. 
LIGHT ALLOY 
Our tremendous ‘know how’ in fabricating radiators and other 
parts in light alloy materials will appeal to the weight conscious We shall 
be happy to discuss possibilities with you. 
HEAT EXCHANGE & INSULATION 
Maybe you have something very much 
for the future in mind ? Something, say, with a power unit that is going to 
raise problems of heat exchange and insulation ? Our experience covers 
power units for all kinds of vehicles—gas turbines in particular. 


Whatever your project, and especially if it calls for creative 
designing, we have the knowledge and the resources to help 
you. But please contact us at the planning stage. It is then 
ibuti le. 
that our contribution can be most valuable Specialists in heat exchange and heat insulation for over 
40 years. Manufacturers of automobile heating equipment 


VULCAN WORKS +» EDGWARE ROAD - LONDON . N.W.2 + TEL: GLAdstone 2201 
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MOULDINGS 
and BONDINGS 


Natural, synthetic and 
silicone rubbers and P.T.F-.E. 





ree 


SEALS LIMITED 
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MOST TYPES AND SIZES AVAILABLE FROM STOCK 


SEND FOR OUR NEW CATALOGUE 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LTD 


FERRYBRIDGE, KNOTTINGLEY, YORKS 
Tel: Knottingley 2323 (5 lines). Telex 55166 


London Office & Stockroom: 44 Hertford Street, W.1. Tel: LEGation 3888 Telex 23549 


Northampton Office & Stockroom: Countess Road, Northampton 
Tel: 3766. Telex 31624 
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THE FOLLOWING ARE APPROVED STOCKISTS OF 
POLLARD BEARINGS 


POLLARD BEARINGS LIMITED 


FERRYBRIDGE - KNOTTINGLEY + YORKSHIRE 
Telephone: Knottingliey 2323 (5 lines) 

Telex: 55166 + Telegrams: “‘Baibearing Ferrybridge"’ 
LONDON OFFICE: 44 HERTFORD STREET, W.1 

Telephone: Legation 3888 - Telex 23549 


NORTHAMPTON WORKS: COUNTESS ROAD 
Telephone: Northampton 3766 ‘Telex 31624 
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e that got away... 


Friday fish, to find one of the few anglers 
whose hooks are not hardened in 

Birlec furnaces! For all small steel parts 
needing accurate production hardening 

and tempering, Birlec shaker hearth furnaces 


are pre-eminently suitable. 


BIRLEC SHAKER HEARTH 
furnaces are available in standardised 
capacities with appropriate non-scaling, 


non-decarburising atmosphere control. 


BIRLEC LIMITED 


An A.E.1. Company 


ERDINGTON + BIRMINGHAM 24 


LONDON - SHEFFIELD z GLASGOW y NEWCASTLE-ON-TYNE 


SM/B 3955 
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at it this way... 


this WY °° 


Cp 
72 “hy. is 
ey 


.. . the best brake discs 
and calipers are in high duty 


cast iron by 


DARCAST] 











DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 


DARCAst 
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CHEMICALLY POLISHED AND 
ANODIZED ALUMINIUM IS INCREAS 
INGLY USED FOR BRIGHT TRIM 
THE DUCTILITY OF THE MATERIAI 
ALLOWS COMPONENTS SUCH AS NAVI 
PLATES TO BE SPUN, AS SHOWN ABOVE 


Published the second Wednesday in every month 
by ILIFFE & SONS LIMITED 
Dorset House, Stamford Street, London, S.E.1 
Telephone - Waterloo 3333 (60 lines) 
Telegrams - Sliderule, Sedist London 

The annual subscription inland and overseas 

is £3 Os Od including the special number 
Canada and U.S.A. $8.50 


© ILIFFE & SONS LIMITED, 1959 
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MIDCYL RESEARCH 


helps smooth out problems 











although the Auto Engineer's lot may never be 
carefree as a kitten’s it is the continual research 
of such people as Midcy/ that helps smooth out 
his problems associated with Cylinder Blocks, 
Cylinder Heads, Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 








Editor T. K. Garrett, A.M.I.Mech.E. A.F.R.Ae.S, 


Editorial Staff F. C. Sheffield (Associate Editor) 
A. Baker, B.Sc., A.M.1I.Mech.E. 


DESIGN MATERIALS AUTOMOBILE PRODUCTION METHODS 


ENGINEER 


Nicurt driving probably presents more problems in 
Great Britain than in most other countries, because of the 
high traffic density and the frequent variations in road 
conditions, including street lighting. At road junctions, 
flashing indicators, especially those at the side and rear of 
the vehicle, can be a menace from the point of view of 
dazzle at night, but they have to be bright enough to be 
seen clearly on sunny days. It follows, therefore, that they 
either ought to be wired in series with the side lamps, or 
some extra resistance should be introduced into their 
circuits when the side lamps are on. 

Dazzle from oncoming traffic is probably the most 
prevalent single danger in driving at night. For this, both 
the roads and the vehicles are responsible. The ideal 
road would, of course, have the opposing streams of 
traffic so widely separated that headlamp dazzle would be 
eliminated. In our congested islands, such Utopian 
planning is scarcely practicable as a general rule, but the 
wide dividing strip of the new motorways is certain to be 
beneficial. Also, on dual carriageway roads with a relatively 
narrow division, there is a good case for the more general 
planting of hedges between the carriageways. 

The greater part of our highway system, however, will 
continue to be of the single carriageway type, so that the 
problem of dazzle must remain a major one. A considerable 
amount of research work has been carried out with polarized 
light, using lamp lenses and windscreens with their planes 
of polarization mutually at right-angles. Although the 
results have been good, the scheme is hardly practicable: 
to be successful it would require 100 per cent adoption, 
which would necessitate an expensive conversion on all 
vehicles, while motor cyclists and cyclists would need to 
wear polarizing goggles. Also, polarized lamp lenses 
absorb an appreciable amount of the light emitted by the 
bulb, so that more powerful bulbs would have to be fitted 
for a given intensity of illumination. It follows that a 
greater electrical output would be necessary, and that 
might mean a larger and more costly generator. 

Better prospects are offered by the four-lamp system. 
Now coming into general use in the U.S.A., this system 
has already been introduced in Great Britain for heavy 
vehicles, and is known to be under development for private 
cars. In it, each of the normal two headlamps is replaced 
by a pair of smaller lamps, mounted one above the other, 
side by side or in an intermediate, oblique grouping. The 
upper or outer lamp of each pair has a two-filament bulb, 
while the other has a single-filament bulb. 

When the switch is moved to the dipped beam position, 
only the two twin-filament lamps are in use, and the 
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WORKS EQUIPMENT 


Vehicle Lighting 


beams are provided by their on-focus filaments. These 
lamp units are designed specifically to furnish the most 
satisfactory light pattern for this purpose. With the 
switch in the main beam position, however, all four 
lamps are in action. The long-range illumination is pro- 
vided by the single-filament bulbs, the lamp units of 
which also are designed specifically for their duty, and 
additional illumination of the foreground is given by the 
off-focus filaments in the other pair of lamps. 

With the currently employed system, of course, some 
reduction in the efficiency of both the main and the dipped 
beams cannot be avoided, owing to the need for a com- 
promise to suit the two conditions. So marked is the 
improvement in illumination effected by the conversion to 
four headlamps, that the system is likely to oust the present 
one on the more expensive type of car. The higher cost of 
the four-lamp installation may be an embarrassment to 
the manufacturers of quantity-produced cars, but it is 
to be hoped that these firms will give serious consideration 
to the system. 

So far as styling is concerned, paired lamps obviously 
cannot be accommodated in the frontal aspect of a small 
car so easily as in that of a large one. Given the necessary 
space, it might be possible to evolve a design that could 
incorporate either two or four lamps, merely by the 
provision of alternative lamp housings. Thus, the twin- 
lamp layout could form the standard specification, with 
four lamps as an optional extra. In effect, this has already 
been done on the new Fiat 1800 car. Possibly a larger 
generator would be necessary to cope with a four-lamp 
requirement of, perhaps, 150 watts. 

Whereas the four-lamp system can do much to give 
satisfactory illumination in the face of oncoming traffic, 
there remains the minor menace of the driver who fails to 
dip his lamps. This problem might be effectively solved 
by the automatic dipping device now available in the 
U.S.A., provided it were widely adopted. The principle 
of operation of this device, which is based on a light- 
sensitive photo-multiplier tube, was described briefly in 
the February, 1959, issue of Automobile Engineer. The 
automatic control can be overridden to permit si i 
with the main beam. Since the incorporation of this 
equipment would probably add about 2 per cent to the 
cost of the average medium-size car, there is little likelihood 
of its adoption as standard equipment in the near future. 
Nevertheless, it could have a market as an accessory for 
those motorists who like ingenious gadgets that simplify 
driving and, in any case, in view of the modern trend 
towards fully automatic control, it merits consideration. 


203 





: 
Hs 
Fd 
* 
¥ 


be tats : 


BIE ps ey 


Sd 


Bisa aE Les 








“2 ee oe al ; Pa 
seesaw > 4 
ee ee roe 
Se et Ge ee 











A view of the imposing new Ferodo research centre at Chapel-en-le-Frith. In the middle of the building is the administration office block 


Ferodo Research Centre 


New Establishment Provides Comprehensive Facilities for the Investigation of Friction 


and Wear Phenomena, with Particular Reference to Brake Linings 


Ar Chapel-en-le-Frith, Derbyshire, Ferodo Ltd. have 
recently opened a new research centre, which is claimed by 
that company to have greater resources than any comparable 
establishment. The centre occupies an imposing and 
handsome three-storey building adjacent to the main factory. 
It is stated that the cost of the building was £} million and 
that it contains equipment valued at a further £} million. 
Much of this equipment, however, is not new but was in 
use elsewhere in the factory before the previously dispersed 
research and experimental sections were amalgamated into 
the present, almost self-contained, unit. Although much of 
the effort of the establishment must inevitably be directed 
towards the improvement of road vehicle brakes, the Ferodo 


Photomicrograph of rubbed metal surface obtained during friction 
research. Magnification is greater vertically than horizontally 
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organization is concerned with all applications where 
kinetic energy has to be dissipated as heat. Aircraft, railways, 
mining, agriculture, earth moving and general industry are 
all fields of activity in which the lessons learned at the 
centre may be applied. 

The decision to invest a large capital sum for the provision 
of these research facilities resulted mainly from the rapid 
post-war increase in the demands made on automotive 
brakes. Among the major factors that have led to these 
increased demands are greater engine power and improved 
suspension and handling, all of which make higher speeds 
possible. Although better aerodynamic form also has 
resulted in higher performance, it has given rise to shrouding 
of the brakes from the cooling draught. Moreover, wheel 
diameters on cars have been reduced to a marked extent, 
and with them the size of drum that can be accommodated. 
Finally, the opening of motor ways, on which all vehicles 
can travel at high speeds, must inevitably result before long 
in the need for better braking equipment on lorries and 
coaches: what is adequate for speeds up to the statutory 
30 m.p.h. is unlikely to suffice for double that figure. 

There are four main sections into which the department’s 
work can be sub-divided: fundamental research on friction 
and raw materials; the development of improved types of 
brake linings; the testing of such linings in the laboratory 
and on the road; and experimental production. This last 
section covers not only the evolving of suitable production 
methods for new materials but also with improving those 
methods already in use. The building is laid out to provide 
full scope for all four sections, with the administration 
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office block in the middle of the frontage, flanked on one 
side by the test house and on the other by the experimental 
production wing. Centrally, at the rear of the administration 
block, is a third wing housing the various laboratories. 


Fundamental research 

In the past, much of the work of developing improved 
lining materials has been largely empirical, because of the 
lack of knowledge of the nature of surface friction. The 
atom, the molecule and the molecular arrangement that 
makes up the solid have been closely studied, but less has 
been done on investigating the effects arising at the boundary 
of the solid. It is self-evident that a better understanding 
of the nature of surface friction must result in greater ability 
to predict the probable behaviour of brake lining materials. 
Surface friction is therefore being investigated as a laboratory 
problem by a group of physicists. 

Among the matters now being studied are: what actually 
occurs at the contact area, and the effect of varying the load; 
the temperatures reached during sliding friction; the 
relationships between friction and wear, surface roughness 
and friction, and surface roughness and wear; also, how wear 
particles are formed and what physical and chemical changes 
they have undergone. The progress made so far in this 
department is sufficiently encouraging to suggest that 


really important advances will be made within the next 
few years. 

Study of the raw materials used in brake lining manu- 
facture is concentrated mainly on asbestos and resins. As 
long ago as 1908, the company changed over from cotton- 


base to asbestos-base material because it not only has a high 
heat resistance but, being a fibrous mineral, has the necessary 
combination of flexibility and strength. White or chrysotile 
asbestos is by far the most commonly used variety. A 
hydrated silicate of magnesia, mined principally in Canada 
and Africa, it has the approximate formula of Mg,Si,O,(OH),. 
In its long fibre form it is spun into yarn, which is the 
basis of the woven type of lining; moulded linings are based 
on the short fibre form of the asbestos. The individual 
fibres are silky, flexible and finer than any synthetic fibre. 
The molecular structure of types of asbestos other than 
chrysotile has been known for many years as a result of 
X-ray crystallography, but in the investigation of chrysotile, 
this method of study gave rise to considerable difficulties. 
However, recent work in the Ferodo laboratories':*:*:* has 
resolved these difficulties and has revealed that the fibres are 
predominantly tubes, each consisting of co-axial, cylindrical 
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layers of atoms. There are usually about ten of these layers, 
the outermost measuring about one micro-inch in diameter 
and the innermost about half that figure. The manner in 
which the layers are stacked varies to some extent from one 
mine to another, and results in minor variations in the size 
and properties of the fibres. 

On their own, asbestos fibres clearly have not the necessary 
physical properties for a brake lining, so it is necessary to 
employ a resin to bond the lining constituents together. The 
resins used are basically of the phenol-formaldehyde, 
thermo-setting type, and various vegetable oils may in some 
cases be added during the manufacture of the resin. Precise 
analysis of the complex new materials is essential, and for 
the separation of the constituents, chromatography is the 
most effective method. The mixture is passed through a 
column packed with an adsorbent medium on which the 
various constituents are retained. Coloured constituents 
form coloured zones in the column, whereas apparently 
colourless zones may be rendered visible by the use of 
ultra-violet light. 

Each zone is collected in a different tube and the solvent 
is then evaporated. To determine the molecular structure of 
the various constituents, their mouiecular weights are 
measured, and they are analysed by means of an infra-red 
spectrometer. This splits up the infra-red radiations into a 
spectrum; the energy at each point of the spectrum is 
detected and amplified, and a graph of it drawn automatically. 
Since different substances have different energy patterns in 
the spectrum, qualitative and quantitative analysis is possible. 
By varying the resin formula and the proportion of resin to 
other ingredients, the characteristics of the final product can 
be altered considerably. However, a new resin can only be 
adopted if it is suitable for large-scale production. For 
example, a resin with a critical cure time might be difficult 
to control under factory conditions. 


Developing a lining 

Usually, the starting point in the evolution of a new lining 
is the available information on the required level of friction, 
the temperatures and speeds involved, the rubbing surfaces, 
and the braking system employed, together with any other 
relevant details. This information may be supplied by the 
vehicle designer or may be acquired by Ferodo technicians. 
Indeed, its acquisition has involved the laboratories in much 
original work on the subject of surface temperature’: °. 
Given this information, the chemists and physicists decide 


Left: Chromatographic apparatus used for the analysis of resins. In 
the illustration below, a Weissenberg goniometer is being set up to 
investigate the molecular structure of chrysotile asbestos 
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jointly on the type of lining material and the ingredients 
most likely to produce the desired results. Small sample 
batches of linings are then made up; in some of them the 
proportions of the raw materials are varied, while for others 
the method of processing differs. Full records are kept of 
all such variations. These sample linings may, of course, be 
of either the woven or the moulded type, depending on 
the particular application. 

The main reason for the progressive increase in popularity 
of the moulded lining for automobile applications is the 
greater ease with which it can be tailored to suit the parti- 
cular requirements. Since the ingredients can be varied to 
a much larger extent than is possible with woven material, 
a better compromise can be obtained, but only where the 
conditions of usage are fairly closely defined, as is the case 
where automobile brakes are concerned. The variety of 
conditions that can be specified, however, demands that an 
equally wide variety of moulded materials be available, but 
each inevitably is of a highly specialized nature. A woven 
lining is inherently more versatile, although it cannot have 


as good a performance in any particular application as the 
most suitable moulded lining. It follows that, where the 
conditions are not known in advance, as, for example, in 
industrial brakes sold off the shelf, the woven lining still 
offers considerable advantages. 

To determine the basic characteristics of the samples, 
though not necessarily their suitability for brake or clutch 
linings, they are subjected to a series of laboratory tests, 
among them a test for friction and wear. A sample is mounted 
on one plate which is rotated at a uniform speed while 
pressed against another plate at a predetermined load. From 
the torque on the second plate, the coefficient of friction of 
the material can be calculated. Wear is assessed by weighing 
the sample before and after running. If the lining is to be 
bonded to the shoe, its suitability for this is tested by 
progressively increasing the shearing load on the lining 
until the bond breaks down, and noting the load required 
to produce failure. 

This initial testing may reveal the lining to be unpromising, 
in which case it is scrapped. If the results are satisfactory, 
other sample batches are prepared, with such modifications 
to the resin content or processing as may have been suggested 
by the testing. The procedure is repeated as necessary 
until the material’s performance matches the specification 


Upper left: The earliest stage in the 

evolution of a new brake lining is the 

preparation of test samples from asbestos, 
resin and various modifying agents 


Centre: A sample of friction material 
being inserted between the plates of a 
machine on which the characteristics 
of friction and wear are investigated 


Left: A general view of the extensive 
test house, showing some of the range 
of inertia dynamometers that are used 
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already laid down, at which stage the test house takes over. 
Before discussing the methods employed there, it is 
interesting to consider the part played in the research scheme 
by the technical sales department. In addition to its sales 
activities, the department has to endeavour to forecast 
market requirements, in the light of experience and current 
trends, and to make recommendations to the research 
department, to form the basis of long-term investigations. 
If any urgent problem arises, perhaps as the result of a 
complaint from a customer firm, this is at once referred to 
the research department for a solution. In many cases there 
is naturally a considerable degree of empiricism involved, 
and to obtain the right answer may be merely a matter of 
days, or it may equally well take several weeks. 


The test house 

While test machines cannot be a substitute for vehicle 
operation on the road, they can be made to simulate closely 
the requisite conditions which, moreover, can be strictly 
controlled. Also, a test fleet must of necessity be restricted 
to a reasonable number of vehicles and is less economical in 
time and manpower than is machine testing. The latter 
therefore forms a useful second-stage filter, for the rejection 
of the less suitable lining materials, between the laboratory 
and the vehicle development stages. 

There are two main reasons for the fact that machine 
testing is more economical than vehicle testing. In the first 
place, forced cooling of the brakes, by means of fans, can be 
employed, so that the application cycle time can be reduced. 
Secondly, day and night testing is made possible by the use 
of automatic controls; on the road or test track, such a 
schedule would demand a team of drivers. 

Test house procedure and equipment were dealt with in 
detail in an earlier article in Automobile Engineer’. Con- 
sequently, there is no need at this juncture for more than a 
brief recapitulation. The large bulk of the testing is carried 
out on what are known as inertia dynamometers. A dynamo- 
meter of this type comprises a variable-speed electric motor, 
a battery of flywheels and a torque reaction member. The 
first flywheel is keyed to the shaft driven by the motor; the 
others float on the shaft but can be locked to it as required. 
On the other end of the shaft is mounted the brake drum or 
disc, while the shoe plate assembly or caliper is attached to 
the torque reaction member of the test machine. 

By choosing a suitable number of flywheels, the kinetic 
energy of the system can be adjusted to approximate, at the 
appropriate shaft speed, to that of an actual vehicle. Not 
only the mass of the vehicle but also the braking ratio between 


Below: Using a portable thermocouple to get a temperature reading 
on a disc brake. Right: Setting up a motor cycle brake on one of the 
smaller inertia dynamometers installed in the Ferodo test house 
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Electronic equipment is widely employed in the test house, as on this 
typical, comprehensive control panel for an inertia dynamometer 


front and rear wheels has, of course, to be estimated and 
taken into consideration for this purpose. Strain gauges or 
hydraulic devices may be used to measure the torque 
applied to the reaction member by the brake, which is 
cooled by a fan if necessary. 

The basic test procedure is to run up the motor to a speed 
corresponding to the desired road speed of the vehicle, 
declutch it and apply the brake. However, because of the 
considerable number of factors to be evaluated in connection 
with any one lining material, a typical test schedule may 
involve as many as twelve groups, each of between 30 and 
100 stops under particular conditions. A moderate fade 
test is normally carried out part way through the schedule 
and a severe fade test at the end. 

Among the faults that may be revealed by use of the inertia 
dynamometers are variations in frictional coefficient during 
each brake application, reduced friction level after fade; 





The machine shown on the left is used to assess the strength of the bond between a bonded-on lining and its shoe. Right: A bus rear brake assembly 
being removed from one of the larger inertia machines for inspection; on the drum of the brake unit is an anti-squeal band 


undesirable effects of temperature or speed on friction; 
inadequate resistance to moderate or severe fade conditions; 
delayed fade or severe over-recovery from fade. When the 
possibilities of a new material are being assessed, the test 
results are, of course, related to the expected duty; for 
example, high fade resistance is not an essential for a low- 
performance family type car. The wear rate of a lining is 
normally measured by the thickness reduction during the 
tests, but measurements of the weight loss are also taken: 
each of these methods serves as a check on the accuracy of 
the other. 

Instrumentation for such testing is comprehensive, and 
the human element is eliminated as far as possible by 
automatic control panels, built by the Ferodo electronics and 
machine control technicians. It is possible to preselect, over 
a sequence of up to 2,500 brake applications, a variety of 
conditions, including speed, time cycle, braking torque and 
cooling setting. The latest panels have a triple dekatron 
counter to record braking times to the nearest 0-01 sec. 
Temperatures are sensed by thermocouples embedded in 
the brake drum or disc and can be graphically recorded 
continuously throughout the test, as well as indicated on a 
scale mounted on the instrument panel of the machine. 


Vehicle testing is an important part of the research activities. Here a 
mechanic removes an experimental friction pad from a disc brake 


A wide range of inertia values is covered by the various 
types of dynamometer, most of which can be run under 
conditions of either constant pressure or constant torque. 
In the first case, the load on the lining is constant and, because 
of the effect of temperature changes on the coefficient of 
friction, the rate of deceleration varies during each stop. 
Under the constant torque condition of running, variations 
in the coefficient during the stop are automatically com- 
pensated, so that the rate of energy dissipation does not 
vary. Since, on any given test, the same temperature will 
be reached by any lining material, this method is particularly 
valuable for purposes of comparison. 


Clutch testing 

The behaviour of clutch facings is investigated on two 
types of machine, one of which simulates normal engagement 
and the other slip at full torque. On the first type, two 
flywheels are mounted on a common shaft to which are 
attached two standard 10in clutches. An electric motor 
drives the spinner of one clutch, while that of the other 
clutch is anchored. Operation of the machine is automatically 
controlled on a 12 sec cycle, comprising acceleration of the 
assembly up to motor speed, by engaging the first clutch, 
and then releasing this clutch and engaging the other to 
bring the fiywheel to rest. Thus, both of the clutches do 
virtually the same amount of work. The wear of their 
facings is measured after 10,000 cycles, and the coefficient 
of friction of the facings is measured at intervals during the 
test. 

For slip testing, an electric motor drives a standard engine 
clutch and flywheel assembly; rotation of the spinner is 
prevented by means of a lever and piston hydraulically 
connected to a pressure recorder. A spinner of standard 
thickness is used for the calibration of the clutch spring 
pressure. The motor is run up and then the clutch is auto- 
matically engaged. From the recorded hydraulic pressure 
and the average spring pressure throughout the test, the 
coefficient of friction of the facing material can be determined. 
The test normally consists of nine slips of ten seconds’ 
duration. 

Another machine used in the testing of clutch materials 
determines the rotational speed at which the facing dis- 
integrates. The clutch disc is clamped to a faceplate 
mounted on a shaft; the assembly is installed in a safety 
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chamber and the shaft is driven by a variable-speed motor 
and step-up drive giving a maximum speed of 25,000 r.p.m. 
An average figure for the disintegration of a facing is 
19,000 r.p.m., so clearly there is an ample safety margin. 


Testing on vehicles 

If a lining material gives satisfactory results in the test 
house, the next stage is to try it in a suitable vehicle of the 
Ferodo test fleet. Because of the specialized nature of the 
moulded type of lining, it is necessary to have a wide variety 
of vehicles, in order that test conditions can be selected to 
resemble those for which the lining was designed. The fleet 
therefore ranges from motor cycles, through small and large 
saloon cars, and high-performance sports cars, to commercial 
vehicles and buses. All are fitted with instruments to enable 
full information to be obtained on the behaviour of the 
lining, and several of the cars are equipped with disc brakes. 
To reproduce as far as possible typical operating conditions, 
test circuits are mapped out in the Derbyshire Peak District 
and in the neighbouring Cheshire plains. The streets of 
Manchester and Stockport provide ample facilities for town 
running. 

Again, this subject was fully covered in the article 
mentioned earlier, so a detailed description is not needed 
here, but there are several points worthy of comment. 
The first of these is the method of calibrating speedometers'‘, 
which of course is the prime essential for performance 
testing. Calibration is carried out from 10 m.p.h. up to 
60 m.p.h., if necessary, and is done by means of a photocell 
and concentric light source mounted on the rear bumper 
of the vehicle. The light from the source falls on the road, 
whence it is reflected in sequence by two mirrors placed 
40 ft apart; the pulses so obtained from the photocell are 
used to start and stop an electric chronograph in the vehicle. 
These mirrors are } in wide in the direction of travel and are 
15 in long. A white guide line on the road surface assists 
the driver to place his vehicle correctly in relation to the 
mirrors. 

Various types of decelerometer are used, and brake pedal 
load is measured either directly, by a pressometer, or 
indirectly by means of a pressure gauge in the brake pipe 
line. Other instruments indicate the lining temperatures 
and the number and duration of brake applications. A 
recent development is the use of cameras for certain tests: 
this conserves manpower by making it unnecessary to carry 
an observer. Two systems are used, according to the nature 
of the test. Where only a periodic record is needed, the 
camera is set to expose one frame every three minutes on 
the appropriate instruments, but where the behaviour during 


Included in the Ferodo test fleet 

is a bus, which is loaded to 

simulate double-decker  con- 

ditions. The instruments and 

the control panel are seen in 
the upper illustration 
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individual stops is to be studied, the camera runs at the 
normal cinematograph speed of eight frames per second. 

The instrumentation described suffices for normal develop- 
ment testing, but it may from time to time be found desirable 
to run a series of special tests. An example of such a series 
was detailed in a paper read before the Institution of 
Mechanical Engineers by the company’s then engineering 
research manager®. The nature of these tests was such that 
the instrumentation had to be devised specially for the 
purpose. It comprised a continuously running chart recorder 
with pens for drum speed, rate of working of the brakes, 
deceleration and drum temperature. 

In routine testing, linings are normally subjected to four 
groups of tests: performance, fade and recovery, water 
recovery and variations of friction with speed. The vehicle 
is first driven for a few hundred miles to ensure that the 
linings have properly bedded in, after which the shoes are 
removed to enable the initial measurements for weight and 
thickness loss to be taken. After reassembly of the brakes, 
the performance test is carried out on a level road. It 
comprises a series of stops from the same speed at suitable 
increments of pedal pressure; the deceleration is recorded 
in each case, and the brakes are allowed to cool between 
applications. 

The second stage is the covering of about 500 miles on 
the road, with the brakes worked fairly hard. During this 
spell, the general behaviour of the brakes is noted, as are 
any faults such as squeal or grabbing. Then the frictional 
performance is again checked before the other tests are 
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embarked upon. For the speed/friction test, also done on a 
level road, the pedal load is kept the same for each stop but 
the speed is progressively increased to something near the 
maximum of the vehicle. Again the deceleration is noted. 

Fade and recovery tests on cars and motor cycles are usually 
carried out on the company’s own 700 yd test track, converted 
from a section of old tramway near the factory. The vehicle 
is accelerated to a relatively high speed and is then braked 
to a standstill at a predetermined deceleration, while the 
pedal effort is recorded. Frequent repetition of the cycle 
raises the temperature of the linings to a level equal to or 
exceeding that which could be reached in service. In a 
typical test, fifty 0-5g stops might be carried out from 
50 m.p.h. on a one-minute cycle. 

After this fade test, a check is made of the recovery 
characteristics on cooling. The stops are made from a lower 
speed than before, to avoid the input of too much heat to 
the brakes, and on an increasing time cycle as the temperature 
falls. This test may reveal not only normal fade but also 
delayed fade or over-recovery; the latter condition is that in 
which, during cooling from fade temperatures, the coefficient 
of friction rises above its cold value. If present to any marked 
degree, either of these two characteristics is clearly un- 
desirable. 

Because of the difficulty of putting enough energy into 
the brakes of a commercial vehicle or bus by braking on a 
level road, fade tests on such vehicles are usually done on a 
carefully chosen hill. The vehicle is braked to a standstill 
from a specified speed at a number of selected points on the 
hill. A check of the hand brake is also carried out, and fade 
recovery checks follow the same lines as on cars. 

The water recovery test consists simply of a series of stops 


at a predetermined pedal effort after immersion of the brakes 
in water. An indication of the recovery characteristics is 
given by the changes in deceleration rate as the brakes dry 
out. The four test groups are followed by further road 
mileage, with performance and possibly fade tests repeated 
at intervals. During this additional mileage, the drums are 
examined for heat spotting and scoring; any tendency of the 
lining to glaze under light duties is indicated by the per- 
formance tests. Regular physical checks on the linings 
reveal any unduly rapid wear. 

In terms of braking performance, the public service 
vehicle differs from any other category, and it is typical of 
the thorough approach by Ferodo that the test fleet should 
include an actual bus. This bus comprises a single-deck 
body on the chassis of a double-deck bus; the body is 
weighted to simulate the double-deck condition of full 
passenger load. Full test instrumentation is installed, and is 
read by an observer in the passenger compartment. To 
represent typical running conditions, an electronically con- 
trolled buzzer system gives start and stop signals to the 
driver, and these can be repeated at any desired frequency. 
A test circuit diagram is reproduced on this page. 


Field testing 

When a new lining has passed satisfactorily through all 
the stages mentioned, unlike the many other samples that 
have failed to pass the tests and have been discarded, it will 
then probably be tested in the field. Where it is intended 
for a vehicle in quantity production, both the vehicle manu- 
facturer and the brake manufacturer conduct tests, with the 
co-operation of Ferodo. If the new lining is not intended 
specifically for a new model under development, its testing 


A 700 yard test track has been built 
on a disused tramway near the 
factory; the Chevrolet seen in the 
illustration is carrying out a fade test 


Automobile Engineer, Fune 1959 











nay be spread over a wide range of vehicles, to assess its 

haviour and performance in a variety of circumstances. 

Such testing is carried out under fairly well controlled 
conditions. However, control is more difficult in the case 
f linings supplied to fleet operators for them to test in the 
field, because of the large number of variables involved. 
Provided, though, the test results are very carefully analysed 
in the light of the known conditions in which the vehicles are 
running, useful results can be achieved. 


Other friction materials 

Until recently, asbestos-base friction materials have been 
the almost exclusive subject of research and development 
in the Ferodo laboratories. Nowadays, however, there are 
numerous duties in which the temperature and strength 
requirements are beyond the scope of those materials, 


Below: One of the presses for the experimental production of linings 


Examples are the clutches of earth-moving equipment and 
tractors, also those used in certain automatic transmission 


systems. It is in these fields that powder metallurgy is 
playing an increasing part. The sintered linings used on the 
applications mentioned consists of mineral fillers distributed 
throughout a metallic matrix. Pressure sintering at red heat, 
in a reducing atmosphere, is employed to increase the 
density of the material and to bond it to the supporting 
member. 

Research on lining materials of this type covers both the 
component powders and their processing. The first stage 
is the analysis of particle size distribution, effected by the 
Ro-tap sieve method, sedimentation balance weighing and 
microscopic counting. In the microscopic counting operation, 
representative samples of powder are compared directly by 
means of special eye-piece graticules. Other work in the 
department is devoted to improving methods of compacting, 
handling and sintering the powders. 

Perhaps even more promising are the cerametallic materials, 
in which a metallic phase is introduced into a ceramic body 
to improve its mechanical properties and to facilitate 
fabrication. Such materials, by comparison with sintered 
metal linings, have greater resistance to heat and wear, and 
a higher frictional coefficient. The basic method of manu- 
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Above: This hydraulic press is used in the experimental production 
laboratory to compact metallic powders before they are sintered 


facture is to mill the metal and ceramic powders and to 
compact and sinter them at a high temperature. Improved 
methods of fabrication are the main objective of the present 
research programme. 


Experimental production laboratory 

Before large-scale production of a newly developed lining 
material can begin, laboratory techniques must be translated 
into factory processes. This is one of the functions of the 
experimental production laboratory, which contains more 
than a hundred machines. However, since the general aim 
of the laboratory is at devising the most economical and 
efficient methods of manufacture, its work is not only 
concerned with new products but also with the improvement 
of existing methods. An important aspect of the activities 
is the development of suitable plant, because this is frequently 
of too specialized a nature to be obtainable from outside the 
factory. 

In the case of new linings, means have to be evolved of 
producing the material in bulk, while maintaining the quality 
of the original samples. For moulded materials, satisfactory 
mixing of the constituents has to be ensured, and the most 
suitable moulding, curing and finishing techniques estab- 
lished. The production of woven materials, on the other 
hand, involves problems such as the manipulation of the 
fabric and the method of impregnation. Where improvements 
to existing techniques are being investigated, it is essential 
that any changes made should not adversely affect the 
chemical and physical properties of the lining material. 
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Before the engines are dismantled they are 
passed through the more distant of the two 
washing machines; subsequently, the dis- 
mantled components are passed through the 
machine that can be seen in front of it 


A.E.C. Engine Replacement Service 


A Recently Installed Plant for Reconditioning the Diesel Units of Goods and Passenger Vehicles 


For many years A.E.C., of Southall, Middlesex, has 
operated a scheme whereby used engines of its manufacture 
can be part-exchanged for completely reconditioned units, 
and operators of all types of vehicles have regularly availed 
themselves of those facilities. As a result of the continuing 
trend towards extension of the operating period between 
major overhauls, the number of operators who participate 
in the replacement scheme is increasing. This is because 
the majority now find it more economical to do so than to 
undertake the work in their own plant. As a consequence 
of the increased demand, A.E.C. has found it necessary to 
install a modern engine reconditioning plant, with compre- 
hensive facilities, at Southall. 

This new shop has a floor area of approximately 
30,000 ft, and is equipped with the latest specialized plant 
for engine rebuilding. It is now fully in operation and its 
resources are adequate to meet the expected demands. 
Certain operators, notably those with very large fleets, may 
contend that they can overhaul their own engines more 
economically. Nevertheless, it would seem obvious that 


Specially designed mobile racks are used in the marshalling stores 
section to save time in the issue of new and reconditioned components 


engines that have been completely reconditioned and rebuilt 
by the manufacturers, with their specialized resources for 
inspection, gauging, machining and testing, are likely to give 
the best possible service. Factory-reconditioned engines 
are rebuilt to dimensional standards, and a relatively large 
proportion of new components is incorporated. They are 
then fully tested on a dynamometer, to ensure that their 
performance is equal to that specified for new engines, and 
they are dispatched under a twelve-month guarantee. 


General procedure 

The dismantling, inspection and re-assembly of the 
engines in the plant, of course, follows a carefully planned 
routine. Before it is stripped, the complete power unit is 
conveyed through a Curran washing machine; the traverse 
taking thirty minutes. In this machine the engine is sprayed 
with a hot solution of Solvex, supplied in crystal form by 
Fletcher Miller Ltd. The used solution is collected in a 
sump and passed through a filter ready for recirculation. 
It is necessary to clean the filter only once per week. 


All the reconditioned units are assembled again on special stands 
that are adjustable to accommodate the different types of engine 
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At the next stage, all sub-assemblies are removed and 
passed through another Curran washing machine. They 
are then completely dismantled and the individual com- 
ponents again travel through the washing machine. In these 
last two cleansing operations, liquid Solvex is used, but 
Ardrox, supplied by Brent Chemical Products Ltd., is 
employed for the removal of heavy carbon deposits. 
Absolute cleanness of components prior to inspection is, of 
course, of paramount importance. 

All components are then passed to the view room, where 
they are systematically inspected and those items unsuitable 
for further use are scrapped. The remainder are transferred 
to a marshalling stores for issue, together with the 
appropriate new components, in type batches to the various 
sections in the assembly shop, where they are built up in 
sub-assembly form. The sub-assemblies are then returned 
to the marshalling stores for issue to the engine main 
assembly line. This procedure ensures full control of the 
flow of sub-assemblies to the line, and renders it unnecessary 
for productive workers to leave the assembly line or bench. 


Component testing and reconditioning 

All components are subjected to detailed examination. If 
bowed crankshafts are received, they are straightened, 
provided it is practicable and desirable to do so, but 
otherwise they are scrapped. Crankshafts are crack-tested 
on Fel-Electric equipment before they are reground on a 
battery of Churchill grinders. There are four of these 
machines, two for main journals and two for the crankpins. 
The journals and pins are ground to an appropriate 
standard undersize diameter. After the grinding operations 
the shafts are again inspected to ensure that they conform 
to the appropriate standards set by A.E.C. 

Adjacent to the crankshaft grinders is a bay in which 
main bearings that are not of the prefinished type are fitted 
to the crankcases and line-bored in a Krauseco machine. 
After the bearings have been bored they have a layer of tin, 
about 0-0001 in thick, deposited in them and are then lead- 
flashed to give an overall deposited thickness of approxi- 
mately 0-000Sin. Engines of monobloc construction that 
are currently in production are, of course, fitted with 
precision type prefinished bearings. 

All cylinder-block rebuilding is effected in one section of 
the shop. Operations include grinding the joint face on a 
Snow machine, pressing in new cylinder liners, and honing 
the bores to size on Kitchen and Wade machines. The 
jackets of both engine blocks and separate cylinder blocks 
are pressure-tested before the liners are fitted into them. 


Above: A new Krauseco machine has been 
installed for line boring all main bearings, 
except those of the pre-finished type 


Right: After the cylinder head joint faces 
have been surface ground, the components 
travel by roiler track to a line of pillar 
and radial drills for machining and 
fitting valve-seat inserts and other parts 
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On the cylinder head, the first operation is the surface 
grinding of the joint face. This is done on a Lumsden 
machine. After this operation the head travels along a 
roller track to a line of Archdale, and Kitchen and Wade, 
pillar and radial drills for machining and the fitting of 
valve-seat inserts, injector sheaths, and other items. A 
P. J. Hare press is used for inserting the valve seats. For 
this operation, the cylinder heads are placed on a platen 
on the worktable. This platen has a hole drilled hori- 
zontally from one edge to the centre, where it joins a vertical 
hole drilled from its lower face. A flexible pipe is connected 
to the drilled duct, at the edge, to supply air under pressure, 
controlled by a push-button on the connection, to lift the 
platen a fraction of a thousandth of an inch clear of the 
worktable so that it can be slid easily to locate the head 
relative to the ram of the press. 

Next, the head is passed along a roller track into the 
assembly section, where all operations are carried out on 
benches adjacent to the track. Inspection is made at inter- 
mediate stations along the line. The profiles of the end- 
pads of the rockers are re-formed on a Norton surface 
grinder. Valve springs are inspected and checked for rate 


at the initial dismantling stage, when they are selectively 

grouped and painted for identification in respect of rate. 
The connecting-rod section of the shop is equipped with 

a lathe for rough-boring the bearings, and special jigs are 





employed to reduce set-up time. After the rough-boring 
operation, the rod assemblies are mounted on a jig and their 
bores are broached locally to relieve a small area adjacent 
to the abutting faces of the bearing on each side. Then 
they are finish-bored in two Heald Borematic machines, 
which deal with both the big- and small-end bearings in 
one operation and thus ensure accuracy with regard to the 
spacing of the centres, and also parallelism. New bolts are 
always fitted to the big-ends, to avoid any possibility of 
fatigue failures. A large number of connecting rods is 
handled in this section, since it supplies the needs not only 
of the engine reconditioning programme but also of the 
spares department. 

Fuel-injection equipment is reconditioned in a separate 
shop housed within the main workshop. Hartridge fuel- 
pump test machines and Merlin Servicemasters are 
employed. To maintain scrupulous cleanliness in the pump 
and injector reconditioning shop, the stripping and cleaning 
bay is separated from it. 

Adjacent to the injection-equipment section is the store 
from which new material is issued to the adjoining 
marshalling store. In the marshalling store, specially 
designed mobile racks are used. On them are placed all 
the components required to form a complete assembly kit 
ready for issue to the appropriate position on the main 
assembly line. 

Engine assembly is effected on special stands manufac- 
tured by A.E.C. Each stand can be adjusted to accommodate 
engines of different length. Above the assembly line is an 
overhead runway for power-operated hoists. The arrange- 
ment of the runway is such that when the engines are 
completed they can be removed with a minimum amount of 
interference with the remainder of the line. After removal 
they are loaded on to an electric truck for transportation 
to the test house. The test that is carried out is equivalent 
to that given to new engines from the company’s production 
lines, and the same standards of performance are specified 


Table: sTANDARD CHARGES FOR RECONDITIONING ENGINES 





A.V.410 and A.V.470, with exhauster 
A.V.410 and A.V.470, with compressor 
AH.410 and AH.470, with exhauster 
AH.410 and AH.470, with compressor 
7:7 litre engine. £260 
9-6 litre engine with standard injection pump £250 
: 6-litre engine with hydraulically governed injection pump (275 
11-3-litre engine with standard injection pump £260 
11 -3-litre engine with hydraulically governed injection pump £285 


£205 
£215 
£205 
£215 











A connecting rod assembly, with the broach in its big end, mounted 
on a jig ready for relieving the bore adjacent to the abutting faces 


The cylinder heads are passed into the assembly section, where all 
operations are carried out on benches adjacent to the roller track 


for the reconditioned power units. All the test benches are 
equipped with Heenan and Froude dynamometers. The 
reconditioned units are run-in under light load before they 
are operated at full power; the whole series of tests on each 
engine occupying a full working day. After the engines 
have been tested, they are returned to the main shop for a 
final check and are then spray painted in a wet-back booth. 


Operation of the exchange scheme 

Operators wishing to take part in the exchange scheme 
place their order with a depot, or direct with the Southall 
Service Department. The latest date that the unit is 
required must be specified and also whether the used engine 
is to be delivered and a reconditioned engine collected, or 
the vehicle is being sent to the factory for the replacement 
engine to be installed. Normally, the engine is accepted 
less the dynamo, starter, exhaust manifold, fly-wheel and 
clutch. Operators who prefer to carry out their own fuel 
pump overhauls are asked to state that in their order, and 
an allowance is made in respect of the charge for the over- 
haul. The current charges are as shown in the accompanying 
table. 

In special instances it is possible for the original engine 
to be reconditioned and returned to the operator, but 
normally a replacement unit is supplied. There are no 
charges additional to the standard ones listed, except in the 
unlikely event that the crankcase, cylinder block or crank- 
shaft of the engine returned by the operator has to be 
replaced by a new component. Should there be any 
components missing from the engine, their replacement 
will, of course, involve an extra charge. 

Since the reconditioned units always have new liners, 
pistons and rings, there are no major deviations from the 
standard dimensions of a new engine. New main and 
big-end bearings are always incorporated and the crank- 
shafts are reground. 

The advantages of the scheme to an operator are as 
follows. The vehicle can be back in service with the 
minimum of delay. Considerable saving can be made with 
regard to capital investment and storage space for spare 
parts. The operator avoids having to invest capital in 
specialized machinery and equipment, which will be 
operated at a low utilization rate, and to employ skilled 
labour on this class of work. It is not necessary to carry 
spare engines in stock to replace those that are being over- 
hauled. Since the reconditioning is done by the factory, 
it automatically involves the incorporation of many of the 
latest improvements in respect of design. Finally, the 
operator’s overhead costs wiil not be expanded in the 
housing and maintenance of plant not continuously in use. 
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Corrosion of Aluminium Alloys 


Bimetallic Corrosion and Preventive Measures in Road Transport Vehicles 


G. FirzGeraup-Ler, F.R.Econ.S., M.1.E.1. 


Ix moist or wet conditions, the corrosion of a metal may 
be accelerated, of course, by direct contact with another metal, 
and this is known as bimetallic, galvanic or electrolytic 
corrosion. The two metals and the liquid together constitute 
a cell, causing a small electric current to flow and leading to 
the corrosion of the baser of the two metals. Several factors 
affect the amount of corrosion caused: the nature of the 
two metals and their surface films, their relative electrode 
potential, their relative areas, the conductivity of the liquid 
and the resistance of the electrical circuit as a whole. 

Bimetallic corrosion can have serious effects when one of 
the metals involved is comparatively base and the other 
comparatively noble—the baser the metal the more inherently 
corrosive it is—such as aluminium and copper. Stainless 
steel and aluminium usually provide an exception to the rule, 
owing to the combined resistance of their two protecting 
films impeding current flow and thereby reducing galvanic 
action. 

Corrosion is also encouraged when the area of the nobler 
metal is many times that of the baser—for example, when 
a copper sheet is fastened with aluminium rivets. Aluminium 
tends to be attacked when it is moist and in contact with 
metals such as copper or nickel or their alloys, because it is 
a baser metal than either; it is less affected by moist contact 
with tin, but the attack can be serious with lead or iron in 
certain conditions. When aluminium is in contact with 
magnesium or zinc, these metals, being baser than aluminium, 
tend to suffer attack and to provide sacrificial or cathodic 
protection for the aluminium. 

In bimetallic corrosion, the amount of metal dissolved 
from the anode varies directly with the quantity of electricity, 
that is, the current xtime that it passes. The current 
however, depends both on the difference of potential between 
anode and cathode and on the total resistance of the entire 
electrical circuit in accordance with Ohm’s Law, that is, the 
combined resistance of the metals themselves, the resistance 
at their surfaces in contact with the electrolyte and the resist- 
ance of the electrolyte. The accompanying Table shows the 
solution potentials of some meta!s and alloys with respect to 
a standard calomel electrode, and it provides an initial guide 
to the possible effects of bimetallic corrosion. Other factors 
also have considerable bearing. Chiefly they are: the 
resistance of the electrolyte and the nature of the stable 
surface film on the metal; the concentration of the electrolyte, 
which affects its electrical resistance; the nature of the ions 
present in the electrolyte; polarization effects; relative areas 
of anode and cathode; the physical nature of the corrosion 
product, and temperature variations. Each of these factors 
can influence the total resistance of the circuit. 

The corrosive nature of environments in coastal districts 
is partly due to the low electrical resistance of salt solution. 
Similarly the bad effects of industrial atmospheres on metals 
arise largely from the sulphur compounds, sulphurous and 
sulphuric acids, which are formed as a result of burning coal 
and which dissolve in the moisture in the air, in the rain as 
it falls, or in films of condensed water on the metal. On the 
other hand, in rural areas rainwater remains relatively pure 
and corrosion is much less marked, although all other con- 
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ditions remain the same. Chloride and sulphate ions are 
the most damaging in their effect on aluminium alloys. 

Any detailed discussion of the ions present in the 
electrolyte or of polarization is beyond the scope of this 
article. The significance of surface films is demonstrated 
by stainless steel. Though of much higher solution potential 
than aluminium, stainless steel seldom causes attack because 
its oxide film offers a high total electrical resistance to the 
flow of current and so prevents corrosion. The oxide film 
on aluminium sometimes acts similarly in regard to bimetallic 
corrosion. 

The effect of the relative areas of the anode and cathode 
can be expressed in general by saying that, for a given area 
of anode, the attack increases in severity the greater the area 
of the adjacent cathode. For example, aluminium is 
invariably anodic to copper: under identical conditions it 
would therefore be even more unwise to use aluminium 
rivets in a copper sheet than copper rivets in an aluminium 
sheet—although in both cases the rivets would be likely to 
fall out in time and thus neither combination is 
recommended. 

When used internally, aluminium does not suffer attack 
in contact with steel. When there is good electrolyte, 
however, such as the condensed moisture in industrial areas, 
external parts may suffer local attack. The extent of the 
attack depends, of course, on the severity of the conditions 
and to some extent also on the particular alloy of aluminium 
used. Road transport vehicles in southern or eastern 
England would suffer far less from this type of corrosion 
than in Lancashire, Glamorgan or London, where grime, 
coal-dust and so on, retains moisture and causes trouble when 
lodged between dissimilar metals. 

Several surface treatments are of course available for 
application to steel, to minimize corrosion at junctions with 


Table: SOLUTION POTENTIALS OF SOME METALS AND ALLOYS 





Negative Potential 
Metal Volts 





4 Magnesium 
D.T.D.118 (Mg-Mn 
Galvanized iron 
Zinc 

Aluminium Zinc 
Cadmium-plated steel 
N4 (Al-Mg 
Aluminium 
D.T.D.363 (Al-Zn-Mg-Cu 
LM6 (AlI-Si 

N3 (Al-Mn 

LM7 (Al-Si-Cu-Ni-Fe 

H12 (Al-Cu-Mg-Ni-Si-Fe 
BSS353, mild steel 

Grey cast iron 

Hot-dipped tinned steel 

H14 (Al-Cu-Mg-Mn 
Chromium plate on nickel on steel 
Tin electroplated on steel 

Lead 

Tin 

Stainless steels 

Brass 60 40 

Aluminium Brass 

Cupro-nickel 

Brass 70 30 

Copper 

Aluminium Bronze 

Nickel 

Tin Bronze 
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aluminium : they include sherardizing, calorizing and tin-zinc 
plating, all three of which are particularly suitable for 
threaded components such as nuts and bolts. The hot-dip 
aluminizing of steel is a recent and useful development. 

Spraying steel with aluminium over the area near the point 
of contact, by either the powder or the wire process, is 
considered to give the best protection. Not only does it 
prevent the occurrence of bimetallic attack on the aluminium 
component but it also protects the steel from rusting. Sprayed 
zinc coatings can also be used, but aluminium coatings give 
better protection, thickness for thickness, and are often more 
economical. Aluminium coatings are also preferred because 
the attack of zinc is accelerated by contact with aluminium. 

When steel components are to be used in contact with 
aluminium, they may with advantage be galvanized, but then 
their surfaces are more difficult to paint than are sprayed 
surfaces. Zinc being generally anodic to aluminium, 
corrosion is to be expected at the zinc but not at the 
aluminium surface in contact with it. After a period 
however, depending on the conditions and the weight of the 
zinc coating, failure may be expected, and if the aluminium 
is left in direct contact with the steel, bimetallic attack may 
follow at the expense of the aluminium. Zinc coating may 
also be applied by the sherardizing process of heating the 
steel in powdered zinc, and aluminium is sometimes applied 
by calorizing. 

Where hot-dip galvanizing is impracticable, as on fine 
screw threads, the steel may be zinc- or cadmium-plated. 
Cadmium is itself resistant to corrosion and may act sacri- 
ficially, though to a lesser degree than zinc. The plating 
must be done properly and an adequate thickness of the 
metal deposited; even then the life of cadmium plate on steel 
is sometimes rather short under exposed conditions. The 


general requirements for zinc and cadmium plating on steel 


should conform to BSS _ 1706:1951, which lays down 
minimum coating thicknesses; “A” quality is the most 
suitable for use in conjuction with aluminium components. 

Tin-zinc, 80 per cent Sn 20 per cent Zn, can be satisfac- 
torily deposited on small steel components for general require- 
ments in use with aluminium. Substantial coatings of cadmium 
are best in marine atmospheres, and of zinc in industrial 
conditions. Only when metal spraying is impracticable, 
paints that are richly pigmented with zinc and which give an 
adherent and electrically conducting coating may be applied 
to both the steel and the aluminium or to the steel alone, the 
metal-loaded paint acting to some extent as a sacrificial 
anode. When this method is used to prevent bimetallic 
corrosion, it is essential that the zinc-rich paint should be 
applied direct to the bright steel and not over a primer. 

Local attack on aluminium may be increased when the 
component is coupled with cast or wrought iron in a corrosive 
environment; the precautions already enumerated, for carbon 
steels, are also appropriate in these applications. The 
behaviour of aluminium and alloy steel couples depends 
largely on the passivity of the steel; thus it is generally safe 
to couple aluminium with 18/8 chromium-nickel stainless 
steels. Stainless steels are being used to an increasing extent 
for bolts or screws in conjunction with aluminium, and where 
their use is economical they are to be preferred. Stainless 
steel fittings may be attached to aluminium windows—in 
fact, the two metals offer a very good combination for a 
variety of uses. 

Magnesium and its alloys are anodic to aluminium, but 
an attack on the aluminium is possible because corrosion 
products of magnesium are liable to be markedly alkaline 
and also because the high potential difference between 
magnesium and aluminium is liable to produce appreciable 
alkalinity at the cathode, that is, the aluminium side of the 
bimetallic couple. When aluminium is coupled with zinc 
or zinc base diecasting alloys, special precautions are 
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unnecessary, but the zinc usually suffers some preferential 
attack. Articles plated with nickel followed by chromium, 
in accordance with the requirements of BSS 1224: 1953, may 
be used in conjunction with aluminium in moderate 
conditions. 

Aluminium can be attacked by contact with nickel and its 
alloys. Under mild conditions, nickel-plated steel screws 
have been successfully used in the assembly of aluminium, 
but in this connection, also, reference should be made to the 
minimum plating requirements of BSS 1224. There have 
been cases of Monel metal screws and rivets causing attack, 
but only in severe conditions. Tin-plated or tin-coated 
articles can normally be used safely in contact with 
aluminium. A good, non-porous coating of tin is required 
to prevent the underlying metal from becoming exposed, 
and this is especially important when that metal is an active 
one in relation to aluminium, as in the cases of copper or 
steel components. 

In many industrial atmospheres, there is no interaction 
between lead and aluminium, for example, pressure- or 
gravity-diecast aluminium cleats are used inland on lead- 
sheathed cables with no protection. However, in marine and 
certain industrial atmospheres precautions are mecessary at 
lead-aluminium junctions: these precautions include the 
insulation of the two metals or the complete exclusion of 
moisture by coating the joint all over. 

Contact between aluminium and copper or its alloys— 
brass, bronze, aluminium bronze—tends to cause corrosion, 
and should therefore be avoided. This action is more severe 
than with steel-aluminium couples, and only thorough insula- 
tion can be relied on to prevent accelerated attack on the 
aluminium under all conditions. Under mild conditions only, 
nickel-chromium plating in sufficiently thick coatings or 
cadmium plating can be applied to the copper, or the surfaces 
may be well tinned. Full insulation should be inserted 
between aluminium and titanium if used externally on 
vehicles. 

Faying surfaces of all metals can hold moisture by surface 
tension, and therefore should be coated, before assembly, 
with a suitable jointing compound; alternatively, if the 
crevice is small, at least a thick primer should be used. Wet 
assembly, with these jointing materials, also effectively fills 
crevices and seals the faying surfaces. Compounds of this 
type are also used to prevent bimetallic corrosion under 
moderate conditions. 

The jointing compounds used with aluminium are pastes, 
generally loaded with barium chromate or zinc chromate. 
Chromates are powerful inhibitors of corrosion, and 
pigmented moisture-excluding compounds are beneficial in 
this way and are also suitable with regard to their viscosity. 
Some of the many proprietary brands on the market are 
hard-setting, while others remain tacky and flexible for long 
periods. 

In many cases it is more effective, as well as more 
convenient, to apply the chromated paste as a loaded tape, 
which can be unrolled and cut off as required. Such tape 
should be non-rotting and applied in such a way—for 
example, by sealing it in—that the inhibitor cannot be washed 
out to leave a strip of material liable to give poultice effect. 

Hot bitumen, several coats of bituminous paint or at least 
two coats of leafing aluminium paint are suitable for some 
purposes, especially for providing a waterproof barrier. The 
surface should, of course, be preheated to ensure adhesion of 
the paint. White lead or red lead are generally unsuitable 
for use with aluminium, and in marine and _ industrial 
atmospheres they are actually harmful. 

In order to avoid bimetallic corrosion, the dissimilar metals 
can be insulated from one another by non-absorbent inserts. 
Separators of this kind are often fitted when aluminium 
components are joined by bolts or studs of other metals: 
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they must necessarily be non-absorbent, close-fitting and 
tight. It is important to ensure that the moisture cannot 
form a conducting bridge across the exposed edge of the 
insulation: to this end, the insulating material can usually be 
extended beyond the edges of bolts and nuts. Rivets or bolts 
at dissimilar metal junctions can be insulated along the shank 
as well as under heads and points. The materials used 
include plastics, rubber and Neoprene. 

All-aluminium construction is advisable in corrosive 
conditions as it eliminates bimetallic corrosion and other 
undesirable effects such as deterioration of appearance as a 
result of the rusting of steel bolts. It can nearly always be 


Reproduction 


A SEMI-AUTOMATIC photoprinting machine, known as 
the Zephyr, has been introduced by the NIG Manufacturing 
Co. Ltd., 3 to 9, Dane Street, London, W.C.1. The out- 
standing feature of the machine is that a wind tunnel is 
employed to blow the gaseous ammonia developer over the 
print. This arrangement allows much more rapid developing 
than does the normal convection layout of a perforated plate 
above an ammonia tank. It is possible to obtain satisfactory 
prints, from drawings up to 42 in wide, at a developing speed 
of 40 ft/min, although so high a speed is rarely required. 

The machine embodies five electric motors: one of 4 h.p. 
for driving the feed of the printing and developing sections, 
one of }h.p. for the cooling equipment, two of j; h.p. each 
for the cyclone fans, and another of that size for the ammonia 
pump. Either rolls or cut sheets of sensitized paper are fed 
by hand into the machine: in roll form, the paper is carried 
beneath the glass feed table, and is severed as required by 
a wire of cheese-cutter type. The printing section of the 
machine is of orthodox design, embodying a 3 kW quartz 
lamp tube within a glass cylinder of 6 in diameter, which has 
a ground surface to ensure accuracy of shape. 

After exposure, the paper is ejected from the printing 
section and is then fed by hand into the developing section, 
which runs at a synchronized speed. To avoid corrosion, 


This view of the NIG Zephyr photoprinting machine shows the neat design. 
The maximum speed is 40 ft/min and prints 42 in wide can be produced 
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achieved, not only for low-stressed applications such as 
welded tanks and containers, but also for large structures 
and assemblies subject to considerable stress. These can be 
assembled with large aluminium alloy rivets, instead of steel 
rivets and bolts, and modern welding techniques enable 
structural shapes to be welded on site. High strength copper- 
containing alloys can be used for components in exposed 
positions, provided that the strong alloy is protected against 
corrosion by cladding or metal spraying. Mixing different 
aluminium alloys in one structure rarely causes any trouble. 
The author is indebted to the Aluminium Development 
Association for information on which this article is based. 


of Drawings 


stainless steel is employed for the narrow wind tunnel 
through which tne paper passes while being subjected to the 
ammonia vapour. This vapour is blown along the tunnel 
vy the two cyclone fans from the tank at one end of the 
machine. To minimize fumes and wastage, the ducting 
forms a closed circuit: ammonia consumption is said to be 
considerably lower than in the normal type of developer. 

Among the interesting technical details of the Zephyr 
are the use of ball bearings on all working shafts; a self- 
priming diaphragm type ammonia pump with Perspex body 
and visible level gauge; a direct-reading speed control dial; 
efficient filtration of the cooling air; and print delivery to 
either the front or the rear of the machine. With rear 
delivery, a second operator can be employed to trim and stack 
the prints. As a precaution against damage through oblique 
feeding of the paper roll, a foot operated tension release for 
the feed is embodied: pressure on the long pedal permits 
the paper to be straightened. 

The machine is well styled and has an attractive blue and 
beige stove-enamelled finish. Particular attention has been 
paid to ease of maintenance, to which purpose the back panel 
is readily detachable for access to the motors, speed control, 
drives and fans. The end doors are hinged at their rear 
edges; with them open, the lamp can quickly be removed 
for replacement, or for cleaning of the interior of the glass 
cylinder. The lamp itself is mounted on a rigid holder to 
minimize the risk of accidental damage. It is possible to 
clean the exterior of the cylinder without removing it from 
the machine. Behind the left-hand end door is stored the 
ammonia bottle, adjacent to the pump; the tubing is of the 
transparent, plastics type. 

A valuable feature of the Zephyr is its compactness. The 
overall dimensions are 6234451 in, and it weighs 
approximately 11 cwt. Its capabilities were effectively 
demonstrated at its official introduction recently, when prints 
were produced in seven seconds. The first production batch 
of machines was at that time already in hand at one of the 
company’s London factories. 

Another NIG product of interest to large engineering 
organizations is a translucent, sensitized plastics material on 
which prints of master tracings can be made, to form 
additional masters. These can be distributed as required to 
branch offices or sub-contractors, and normal paper prints 
can be obtained from them with the same clarity as from the 
tracings. Use of this material can save a lot of additional 
tracing work and has the further advantage that, though the 
image will not smudge in handling, it can readily be rubbed 
out should any modifications be necessary; these can be made 
directly on to the sheet in pencil or ink. The material is 
untearable and does not discolour nor shrink in storage. It 
does, however, require a slower developing speed than 
does the normal type of sensitized photoprinting paper. 
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On the left is the Sole, and below, the Luce. 
Both are by Bertone and are based on the 
Alfa Romeo 2000 chassis, the wheelbase of 
which has been increased by about 10 in 
relative to that of the standard version. A 
noteworthy feature of the Sole is the 
harmony of the lines of the rear wing 
opening with those of the direction indicator 
and motif, together on the scuttle side 


Continental Coachwork 


A Review of Recent Trends and Some Interesting Details 


Recenty, practically all the Continental coach- 
builders have been concentrating on obtaining the pleasing 
styles characteristic of their custom built coachwork without 
resort to elaborate chromium plated adornment or fussy detail. 
The vertical, or traditional, style of radiator grille has almost 
completely disappeared, the sole survivors of this type, 
among those exhibited at the recent Geneva Show, were 
the Graber models based on the Alvis chassis. Although 
Alfa Romeo still insist on coachbuilders retaining the trefoil 
form of radiator grille, the vertical central portion is now 
in almost every instance so small that is does not conflict 
with the horizontal lines of the side leaves of the design. 
Most of the coachbuilders have adopted the horizontal form 
of grille with a rectangular outline, but modified lines are 
distinguishable in this type of grille employed by Eeutler on 
the D.K.W. chassis and to a lesser extent by Pinin Farina 
on the Fiat 1500 model. 

In many instances, the radiator grille surround, or front 
skirt panel, is extended forwards to increase the overall 
length of the vehicle and thus to give it a well streamlined 
appearance. In general, serious attempts have been made to 
ensure that front and rear end treatments harmonize: where 
the horizontal features are accentuated at the front end, for 
example, by the formation of a line pressed horizontally 
above the radiator grille, a similar type of rear end treatment 
has usually been adopted; and on models in which the 
rectangular type of radiator grille is employed, rectangular 
features are also incorporated at the rear end, and so on. 
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Few of the coachbuilders have produced any bodies 
incorporating twin headlamp arrangements, but an 
interesting example of this layout is the Lancia Gran 
Tourismo model by Touring of Milan. With regard to side 
lamps, a new feature that has been introduced to harmonize 
with the protruding rectangular grille arrangement is the 
forward extension of the rectangular housings for the direc- 
tion indicator lamps, as adopted by Vignale. 

So far as side elevation is concerned, the aim in design 
is, of course, at increasing the apparent overall length of the 
vehicle and reducing the height. This is effected either by 
means of horizontal lines in the pressings or by the judicious 
use of chromium plated strip. This latter applied decora- 
tion is not used extensively by the Continental coachbuilders, 
as it is by some American body designers. Where the 
pressed lines form a tapered band, with the small end at 
the front and increasing in width towards the rear they are 
called lancéolé motifs, a term that is derived from their 
resemblance to the lances formerly carried by knights on 
horse-back. Other devices adopted are the forward exten- 
sion of the housings for the headlamps and the rearward 
extension of those for the tail lamps. More attention, 
perhaps, might be paid to the finishing of wheels: it has 
been said that wheels are to a motor car as shoes are to a 
lady. The American car manufacturers, of course, go to 
extremes with regard to styling of this feature. 

Almost all the cars have wrap-round front and rear 
windows, and considerable pains are taken to reduce to a 
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minimum the thickness of windscreen pillars. In practically 
every instance the rear quarter lights are hinged at their 
forward vertical edges, and have a toggle clip attachment 
at the rear: in other words, they are in the form of pivoted 
ventilating panels. There is much to be said in favour of 
this arrangement: it is inexpensive and simple, there are no 
problems of control and of accommodating a winder, nor 
is there any difficulty with regard to housing the glass when 
the window is open, as there is with a wind-down layout. 
Lastly, draught-free ventilation is obtained. 

There is a noticeable trend towards increased area of 
glass all round. This increase has been effected in the last 
year or so partly by employing shallower roof pressings 
than have been prevalent hitherto. In general, the rear end 
of the roof pressing is either overhung slightly over the rear 
window or else is streamlined to blend with the profile of 
the window. 

Interior trimming arrangements are perhaps not quite so 
well executed as they have been in previous years. For 
example, in many instances more pains could have been 
taken to ensure that the door presents a harmonious picture 
both when open and when closed and viewed in conjunction 
with the general theme of the decor of the interior. 

Several sports cars have been exhibited without bumpers 
either at the front or rear. An important feature with 
regard to the styling of this type of vehicle appears to be 
obtaining a genuine streamlined form. The arrangement of 
windscreens on this type of vehicle has received careful 
attention, and a noteworthy example is that of the Bertone 
Fiat 1500, which is discussed in detail later. From the point 
of view of windscreen wiping, the layout of the Bertone Alfa 
Romeo, shown in an accompanying illustration, is note- 
worthy, since the curvature of the screen is such that the 
wipers can reach almost to the pillars on each side. 

There is a tendency to simplify dash facia treatment, 
noteworthy examples being those of the Ghia body on the 
Fiat 1200 chassis and the Bertone Alfa Romeo. Leathercloth 
type material is used almost exclusively for head linings, 
and in many instances it is perforated for sound absorption, 
and backed by foamed plastics material, glass fibre or felt 
stuck to the roof panel. Rubber floor covering is used most 
widely, but there are still a few more expensive makes of 
car that have carpet. Some have underfelt and others have 
foamed plastics material under the rubber or carpet. 


Bertone 

Among the bodies that have been produced by Bertone 
is one on the Giulietta Sprint Special chassis. The main 
features of the design can be seen from the illustration; the 
front end has a steeply falling bonnet line with the tradi- 
tional Alfa Romeo trefoil grille layout, but the arrangement 
is different from any of the others in that the vertical portion, 


Deeply recessed tail lamps and a fully streamlined bumper are the 
outstanding features of the rear end of the Bertone Fiat 600 car 
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In the Bertone Sole, the grab rail on the right of the facia is swept 
up over the instrument panel and down to the scuttle side, on the left 


An overhanging canopy is a feature of the rear end of the Bertone Luce 


forming the centre of the trefoil, is simply housed in a single 
elongated opening, which it divides in two to form the side 
portions of the three leaf design. Horizontal features are 
accentuated by a chromium plated bar extending from each 
side of the central portion to the outer extremities of the 
side openings. 

An unusual fitting is a transparent deflector to prevent 
flies from striking the windscreen. This deflector is fitted to 
the scuttle, between its front edge and the rear edge of the 
bonnet lid. Air outlet louvres are incorporated in the lid, 
but they are arranged each side of the transparent deflector, 
presumably so that they are not in an area of high air 
pressure. 

The door handle also is unusual. It comprises a simple 
push button, immediately behind which is a recess in the 
door shut pillar, so that, to open the door, it is necessary 
simply to push the button and insert the fingers into the 
recess and pull on the trailing edge of the door. Both the 
windscreen and the rear light are very steeply sloping, to 
give an unusually good streamlined shape. There is no front 
bumper; at the rear, however, there is a form of bumper 
on each quarter panel, but since it is apparently of polished 
aluminium, it is there mainly for decorative purposes and 
does not afford much protection. 

Perhaps one of the most interesting features is the wind- 
screen. It is of the wrap-round type, but the radius of 
curvature is relatively large so that the centre portion of the 
screen is much farther forward than is usually the case. 
The advantage of this arrangement is that the windscreen 
wipers can be used to wipe almost the whole of the wrap- 
round portion. Thus one of the major problems of a 
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wrap-round screen has been solved in an extremely simple 
manner. 

Bertone have also produced two bodies on the Alfa 
Romeo 2000 chassis. One is a Gran Tourismo model 
designed to seat four people in comfort, while the other is 
more of a family saloon, which will seat four people in even 
greater luxury; in fact, the family saloon, or limousine 
model as it is called, will even seat six people but, naturally, 
not so comfortably. For both models, the wheel-base has been 
increased by about 10 in, relative to that of the standard 
chassis. It is this feature that has enabled so much room 
to be provided inside both cars. 

The general style of the Gran Tourismo body can be seen 
from the illustration. On the scuttle side panel, the flashing 
direction indicator is combined with a motif and has been 
designed to harmonize with the line that sweeps up and 
over the rear wheel openings to the extreme end of the 
vehicle. The signal of the direction indicator is, of course, 


repeated by the other lamps at the extreme front and rear 


ends of the vehicle. 

Inside the vehicle, the dash facia design is neat. A grab 
rail extends horizontally from the right-hand side to the 
instrument panel, over which it sweeps and then down on 
the left to join the dash side. On each cant rail above the 
rear of the door opening, a handle is fitted so that passengers 
in the rear seats can get out more easily. Between the rear 
seats, which like the front ones are of the bucket type, is 
an ashtray mounted on the propeller shaft tunnel. The head 
lining is of perforated leathercloth backed by a sound 
absorbent material stuck on to the roof panel, which is an 
unusually shallow pressing. 

In this model, bench type seats are used at the front and 


The length of the Sole has been accentuated 
by the extension of the front wings to 
house the headlamps and of the rear wings 
to house the tail lamps. The unusual 
arrangement of the ends of the rear 
bumper and the horizontal line above it on 
each side also help in this same respect 


An exceptionaliy comfcrtable rear seat 
arrangement has been adopted on the Sole, 
and an ashtray, with a spring-action lid, is 
mounted on top of the propeller shaft tunnel! 


the rear. There is a centre armrest on both. The front 
seat squab is divided, and the armrest is mounted on the 
right-hand, that is, the passenger’s portion. The Gran 
Tourismo is named the 2000 Sole after the new Autostrada 
in Italy, and the other one is called the Luce, which means 
light, because of the exceptionally large windows that it has. 

Since it has not been necessary to make the limousine of 
such streamlined form as the Gran Tourismo version there 
is more head room in the back, but in both models there is 
plenty of knee room for passengers in the rear seats. Both 
the front and rear bumpers of the limousine model are 


Among the interesting features of the 
Beutler DKW are the generously upholstered 
front sezts, with their adjustable squabs, 
and the integration of the rear seat arm- 
rests with the wheel arches. The head 
lining is perforated and appears to be 
backed by a foamed plastics material, 
stuck on the underside of the roof panel 
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In general, Bertone favour the elliptical 
theme in their styling, as is exemplified by 
this model on the DKW chassis. However, 
in this instance, it has been modified to give 
a more modern rear wing treatment than 
would be possible with truly elliptical lines 


recessed into the panels, to which they are secured rigidly. 
This arrangement is exceptionally neat and is easy to clean, 
but it has the disadvantage that the panels are more easily 
damaged than if the bumper is clear of the panels. On the 
wheels there are rimbellishers and the standard Alfa Romeo 
nave plates, which are dished chromium plated discs with 
transparent plastics centres and are of unusually pleasing 
design; metal is deposited on the inner face of the trans- 
parent plastics, to form the well-known Alfa Romeo badge. 


Another Bertone model is a 
sports car designed on the Fiat 1500 
chassis. Like that based on the 
Alfa Romeo Giulietta Sprint Special, 
it has no front bumper, but it has a 
rear bumper, which forms a con- 
tinuation of the streamlined trailing 
edge of the panelling at that end. 
There are flared fins, one on each 
side at the back, and the direction 
indicator lamp and rear lamp, together with a reflector, are 
accommodated in deep recesses formed in the trailing end 
of each fin. The side panels behind the front wheels are 
flared to give a better air flow past the brake drums. A 
chromium plated capping is fitted externally on the upper 
edge of each door and extensions of it sweep up on each 
side over the head rail in a rather neat arrangement. Curved 
sidelights, of Vitrex glass, are employed on each door. They 
are well guided and wind down with a pleasantiy smooth 
and easy action. Curved glass is, of course, much more 
satisfactory for this purpose than transparent plastics sheet. 
Perhaps the most interesting feature of this vehicle is its 
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wheels, which are manufactured by Carlo Borrani, S.P.A., 
of Milan. They comprise aluminium rims with steel discs, 
the two being riveted together. The rims are of extruded 
section, rolled round and flash butt-welded together. In 
this way, a saving in weight of 4-4 lb per wheel has been 
effected. This is not only advantageous from the point of 
view of the reduction of unsprung weight, but it also 
facilitates wheel balance. Since the yield strength of the 


aluminium used is approximately the same as that normally 


As is common practice with Continental 
sports cars, bumpers have virtually been 
dispensed with and a particularly well 
streamlined shape has been adopted on the 
Bertone Alfa Romeo Giulietta Sprint Special. 
Noteworthy features are the unusual 
arrangement of the Alfa Romeo grille, and 
the layout of the windscreen and wipers 


used for steel rims, it is claimed that there should be no 
difficulty with regard to denting of the rims when the tyres 
are removed with tyre levers, for replacement or repair of 
either their cases or the inner tubes, if there are any. 


Beutler 

Beutler have produced an extremely attractive four-seat 
sports touring car on the Auto Union 1,000 cm? chassis. 
The overall length of the vehicle is 12 cm greater than that 
of the standard model. For many years Beutler have 
favoured the elliptical basis for their styling rather than the 
more rectangular and angular features widely adopted by 
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the other coachbuilders, and especially by American car 
designers. Although in overall conception, this car is of 
elliptical style, it is of interest to note that the radiator grille 
is almost rectangular, being of similar shape to that of the 
Pinin Farina Fiat 1500, except in that it is the opposite way 
up. A considerable degree of curvature has been introduced 
into the lower edge of the grille. Horizontal features are 
accentuated by a chromium plated strip along the top edge 
of the grille opening, a horizontal bar across the centre of 
the grille and by the bumper below. A relatively large air 
intake is incorporated on the bonnet lid and its front 
opening is of a shape that harmonizes with the grille treat- 
ment. The bonnet line falls sharply and the panelling is 
extended forward to overhang the grille. 

As can be seen from the illustration, the plainness of each 
side is broken up by two horizontal chromium plated strips. 
One is at the level of the sill and extends between the two 
wheel openings, while the other is placed forward of this 


and approximately in line with the centre of the headlamp. 
This arrangement tends to accentuate the horizontal features 
of the side more neatly than if longer strips were employed. 


Ghia of Turin 

Ghia of Turin have produced a range of vehicles on the 
Fiat Multipla, the 600 and the 500 models. It would appear 
that they are used in holiday resorts for taking people from 
hotels down to the beach and on other short journeys. As 
can be seen from the illustrations, the seats are of wickerwork 
and therefore are not very comfortable, so they would be 
unsuitable for long tours but they are ideal for carrying 
people wearing wet bathing costumes. Obviously, the aim 
has been at keeping the cost to a minimum. On the Multipla 
model, the floor covering is of rough hessian, which of 
course, is a non-slip material and warm, therefore again 
suitable for bathers. The others have rubber floor 
coverings. 

These vehicles have been designed for moving along 


The rear-raked back light arrangement has 
been adopted on this Graber Alvis drophead 
coupé model. It has the advantage that 
the glass can be retracted easily and 
stowed neatly before the canopy is folded 


narrow streets in the small Continental towns. Each has 
a rubbing rail along both sides. This rail is of tubular form, 
like the bumpers, and is chromium plated, and, presumably, 
its function is to protect the body sides against damage as 
the vehicle passes close to the walls or carts at the sides of 
crowded narrow streets. On all three vehicles there is no 
headrail over the windscreen, and an awning is supplied for 
use as a sunshade. The forward end of the awning is 


This group of three illustrations shows 
the three beach-car models made by Ghia 
of Turin. The upper one is based on the 
Fiat 600, below it is the Fiat 500 and on 
the left is the Multipla; all three are 
skilfully designed to keep costs low 
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The absence of the conventional Alfa Romeo 
radiator grille is an unusual feature of 
the Pinin Farina model on the 3-5-litre 
chassis. Obviously the prime criterion has 
been efficient streamlining and ducting 


Of the two illustrations below, the upper 
one shows the rear end of the Pinin Farina 
Alfa Romeo. The lower one is of the dash 
facia on the Alfa Romeo model with a body 
by Ghia of Turin; an interesting feature of 
this facia is the concave arrangement of 
the instrument panel, to avoid reflections on 
the sides of the wrap-round screen at night 


located by two pegs, one on the top of each windscreen pillar, 
and the rear end is carried on two vertical pillars that fit 
into simple sockets, mounted one each side of the rear seat. 


Graber 

This coachbuilder, who for many years has been 
producing exceptionally fine bodies on Alvis and other 
chassis, this year has produced a convertible type of vehicle 
body of unusual form. It is a drophead coupé, the head of 
which can be manually folded into the tonneau. Its unusual 
feature is that a rearward sloping glass is fitted in the back 
light, instead of the forward sloping type more commonly 
employed. The advantages of this arrangement are as 
follows. A simple roof pressing can be employed; it is easy 
to fit the head lining; the employment of a flat glass 
minimizes cost; and, because the roof overhangs the glass, 
there is less likelihood of rain obscuring the rearward vision. 
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The rear quarter panels are more or less parallel to the sides 
of the vehicle and, therefore, offer a minimum of obstruc- 
tion to the rearward vision. At night, glare from the 
headlamps of following cars is reduced because of the slope 
of the glass, and during the daytime, the overhung canopy 
protects the interior trim from the adverse effects of direct 
sunlight. In this particular application, the glass can be 
raised or lowered by means of an electric mechanism 
controlled by two buttons on the propeller shaft tunnel, 
underneath the armrest for the front seats. One button is 
used to raise and the other to lower the glass. 

Other features of the vehicle are not unlike those of 
earlier models and also of the other more conventional 
models produced this year. At the front end, an unusually 
wide air intake opening is incorporated on the bonnet lid. 
At the rear, small fins of fine section are extended up from 
the wings, and are swept slightly outwards. Inside the 
vehicle, considerable attention has been devoted to the 
incorporation of devices to facilitate control. For example, 
the ventilating panels at the front of the door lights, which 
are of rectangular rather than triangular form, are opened 
and closed by means of a wheel type of control. The rear 
quarter lights can also be raised or lowered, and their 
handles, which are of the conventional type, are recessed 
to rotate in large diameter circular dishings in the vertical 
face of the trim on each side of the seats. Another 
interesting feature at the rear end of this vehicle is the rela- 
tively shallow-drawn section of the wrap-round portions of 
the rear bumpers. This not only looks neat, but also has an 
advantage in that it is less likely to be caught on, for instance, 
the doorpost of a garage as the vehicle is taken in or out. 


Pinin Farina 

Over many years Pinin Farina has built up a very high 
reputation as a motor car stylist. This reputation has been 
based on vehicle designs that are noteworthy for their 
simplicity and lightness. In fact, the aim in these designs 
has been at not incorporating any lines that do not serve a 
positively useful purpose. Moreover, all the lines and detail 
features are so arranged as to harmonize with the overall 
conception. Lightness of appearance is obtained partly by 
appropriate balancing of the relative proportions of the 
various side, end and roof panels, and partly by the use of 
pressed lines and chromium plated strip. Skilful design of 
contours to make the best possible use of highlights is 
another important feature. Where chromium plated adorn- 
ment is used, it is invariably light in section. 

There are a number of interesting features on the body 
based on the Alfa Romeo 3-5-litre chassis. One of these is 
the absence of a radiator grille. In fact, a ducted air intake 
is employed, the opening being in the overhung portion of 
the front skirt panel. This feature gives an exceptionally 
clean and streamlined appearance to the front end of the 
vehicle. There is no bumper, and the headlamps are set 
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The Vignale Lusso model is based on the 
Lancia Appia chassis. An unusual detail is 
the forward projection of the housings 
for the direction indicator lamps, to 
harmonize with the grille arrangement 


back from the skirt panel. An air intake duct, with a painted 
line along its crown, is incorporated in the boot lid to break 
up the otherwise plain appearance of that part of the body, 
and to clear the highest parts of the engine installation. 
This duct also helps in the avoidance of excessive under- 
bonnet temperatures. There are outlet louvres on each 
side of it, just in front of the scuttle. Two more outlet vents, 
one at the rear end of each front wing panel on each side 
of the scuttle, help to provide for adequate flow of air past 
the wheels and brakes. The bonnet lid is not hinged, but 
instead can be lifted off completely. It is secured by two 
conventional catches, one on each side, adjacent to the 
scuttle; and there are two fixed pegs at the front end, which 
project forwards into location slots. 

As can be seen from the accompanying illustration, the 
body sides are broken up by a broad channel section pressed 
in the panels from the rear edge of the front wheel opening 
to the back end of the vehicle. In addition, a perforated 
chromium plated garnish plate covers the sill, and extends 
the full length between the wheel openings. This was intro- 
duced primarily to conceal the exhaust, on one side, but it 
has the additional effect of reducing the depth of the side 
panels, and also covers that portion of the body panelling 
which otherwise would become dirty with mud splashed up 
from the wheels. However, in view of the incorporation of 
rectangular perforations, which are approximately { in long 
by 4 in wide, it would appear that this panel is rather 
susceptible to damage when the car pulls up close to a high 
kerb. The rear end of the body is of streamlined form, 
with the lamps accommodated behind moulded covers that 
conform with the profile. 

Inside the vehicle, both the black dash facia panel and the 
panel underneath it are well padded to avoid damage to the 
occupants in the event of an accident. The seat squabs 
are high and give good support to the shoulders. An unusual 
feature of the arrangement is that there is no glove box in 
the dash facia; instead it is between the two seat squabs. 

The door construction is unusual. Although the trim 
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A noteworthy feature of the Superloggera 
coupé, on the Lancia Flaminia chassis, is 
the neat arrangement of the four headlamps 


panels are deeply recessed in the door framing, to give extra 
elbow room, they are not stuck to the outer panel as is 
generally the practice with this type of construction. Instead, 
they are secured by screws to the flanges of the framing. 
The door handles are of the type designed several years 
ago by Pinin Farina, and used on a number of their models. 
They are flush fitting, and there is a push button by means 
of which they are released, to spring out from their housings; 
after they have been released in this way, they can be pulled 
out to open the door, and if let go sharply, they spring back 
and lock in their housings again. To obtain the maximum 
possible amount of room in the boot, there are two petrol 
tanks instead of one, and they are fitted, one on each side, 
immediately behind the rear wheel arches. 

Pinin Farina also make a very handsome coupé on the 
Fiat 1500 chassis. From the accompanying illustration it 
can be seen that the sides of the radiator grille are inclined 
outwards; the profile of each side of the body, as viewed 
from the front, also slopes in the same manner; and the 
head and direction indicator lamps are arranged with their 
centres on similarly inclined lines to harmonize with this 
theme. On the bumper, between the direction indicator 
lamps and the sides of the grille, are large, upstanding over- 
riders. The top end of each over-rider is connected to the 
body structure, the attachment pieces passing through 
rubber grommets in holes in the front panel. A very low 
bonnet line has been obtained by incorporating in the lid 
a streamlined blister, to clear the carburettor air intake. 
The blister is asymmetrically arranged, on the left-hand side 
of the lid. Needless to say, this arrangement was carefully 
considered before it was finally passed as perfectly satis- 
factory so far as appearance is concerned. 

The sides are broken up by a line extending from the 
headlamps almost to the end of the vehicle. In one version 
of the body, this line is emphasized by a chromium plated 
finisher strip extending from the front to a point just behind 
the centre of the door. It is of interest to compare the two 
illustrations, one of the vehicle with and the other without 
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this strip. Another chromium plated strip is fitted along 
the top of the sill, and it extends between the two wheel 
arches. Small fins are incorporated at the rear end; Pinin 
Farina does not seem to favour the exaggerated fins used on 
the American cars. 

An interesting feature of the trim is that hide and leather- 
cloth are employed together. The hide is used for the 
surround portions of the seat trim and leathercloth for the 
pleated centre portions. The two are perfectly matched for 
colour: it has been found possible to obtain perfect 
matching with black, red, tan and green. Most of the other 
trim panels are covered with leathercloth, and a similar type 
of material is used for the head lining. A polished veneer 
facia panel is employed with a matt black painted top panel 
and a black padded under portion. 

All the windows have chromium plated finishers on the 
exterior framing. The drip channel, on the other hand, 
which extends along the head rail and each cant rail down 
to the waist-line at the rear, is painted cream, which is the 
same colour as the lower portion of the body. On the model 
exhibited at Geneva this year, the roof panel was red. An 
exceptionally deep rear light is employed; in fact, it is 
23 in deep. It is moulded to conform with the streamlined 
rear portion of the canopy. 

Among the larger models produced by Pinin Farina this 
year is a body on the Ferrari 34-litre chassis. No attempt 
has been made to break up the surface of the bonnet by 
means of air intake ducts or any other device but, despite 
this, the area does not look too plain. This is because the 
falling bonnet line leaves the wings standing fairly high on 
each side. A horizontal rectangular grille treatment has 
been adopted. This seems to be one of the easiest and best 
to use in conjunction with the falling bonnet line. The 
bumper over-riders have rubber inserts to prevent damage as 
a result of slight shocks. Similar inserts are employed on 
the rear over-riders. 

It is of interest to note that, since there is not any marked 
ornamentation on the bonnet lid, a chromium plated air 
intake grille has been incorporated on the scuttle, for the air 
supply to the heater. As on most of the Pinin Farina models, 
a barely perceptible line is pressed along each wing crown to 
accentuate the highlights. The Pinin Farina Ferrari can be 
distinguished from the standard model by virtue of the 


It is of interest to compare these two 
views of the Pinin Farina 1500, the bodies 
of which are identical except for the 
chromium plated strip extending back from 
the headlamps on the model on the right 
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On the Pinin Farina Alfa Romeo, the door trim is not stuck to the 
outer panel, but instead is secured to flanges on the framing 


lancéolé lines pressed in the sides and extending from the 
top of the front wheel arch to the rear wheel arch, and also 
by the chromium plated ornamentation between the front 
wheel arch and the door pillar. 

From the point of view of styling technique, an interesting 
feature of the side of this vehicle is the flow and harmony 
of the lines that bound the rear quarter light and the door 
pillar and the wheel arch. The cant rail sweeps down to 
join the pillar between the rear light and the rear quarter 


Above: Rear end of the Pinin Farina Fiat 
1500, which has an exceptionally large and 
well streamlined rear light. As on most 
of the Pinin Farina models, the fins are 
small and their crown lines fall slightly 








Rear end of the Vignale Alfa Romeo, showing the angular relationship 
between the bumper, its over-riders, tail lamps, fins and the boot lid 


light, and this line is continued by the rear of the wheel 
arch. A similar sweeping, almost spiral, line has been 
adopted for the door shut pillar. 

Inside the vehicle, an elaborate floor covering is employed. 
On each toeboard there is a rubber mat. Beneath this, and 
extending over the whole of the floor on each side, is a 
quilted covering, with a leathercloth facing, and this is laid 
on a foamed plastics underfelt. The head lining also is of 


leathercloth, and this, too, is backed by a foam plastics sheet 
stuck securely to the lower face of the steel roof panel. 


Touring 

The coachbuilders Touring, of Milan, have produced an 
exceptionally pleasing sports hardtop coupé on the Lancia 
Flaminia chassis powered by the 2,458 cm? engine. A note- 


Perhaps one of the most interesting aspects 
of Continental coachwork in the post war 
period is the wide variety of designs that 
have been produced incorporating the 
traditional Alfa Romeo grille. On this 
Vignale body, horizontally divided direction 
indicator and side lamp installations and 
unusually wide over-riders are incorporated 





worthy feature of this model is the arrangement of the four 
headlamps at the front. As always, the problem has been 
to reduce so far as possible the width of the crown of the 
front wing. The two headlamps at each side are mounted 
on a separate panel, which is inserted into the front end of 
the wing. On each side, the leading edge of the flank of 
the wing panel, where it extends backwards from this insert, 
is very close to the outer lamp bezel. The wing panel is 
swept up to a clearly defined crown line extending back, 
from a point approximately above the centre of the outer 
lamp, to merge with the waist-line. Inboard of the crown 
line, the panel slopes fairly sharply down over the inboard 
lamp and then drops steeply to the bonnet surround. 
Direction indicator lamps of rectangular form are mounted 
under each pair of headlamps, and the bumper over-riders, 
which are more ornamental than functional, are also of a 
similar rectangular shape. 


Vignale 

Among the several models that Vignale produce is a body 
on the Lancia Appia chassis. This vehicle, which is called 
the Lusso, is a good example of harmonious styling. At 
the front end, the skirt panel protrudes forward to house the 
rectangular radiator grille, but at no point is it further 
forward than the leading edge of the bumper. The 
rectangular, direction indicator lamps below the headlamps, 
are also in forward protruding housings. 

To match the air intake duct on the centre of the bonnet 
lid, a similar shape is pressed in the boot lid and extends 
back to the handle. On each side of the vehicle, the apparent 
height of the panels is reduced by means of three horizontal 
parallel lines. One is the waist-line, which is carried 
forwards along the wing crowns to the front headlamp and 
rearwards to the rear lamp; the second is a broad painted 
line just below the door handles and extending almost from 
the front to the rear of the vehicle; and the third is a 
chromium plated strip on the top of the door sill. The 


This body, by Vignale, is based on the 
Triumph TR3 chassis. Like that on the 
Lancia Appia, it has prominent rectangular 
housings for the direction indicator lamps, 
and a forward projecting radiator duct 
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Right: A lancéolé line is pressed in each 
side of the body panelling of the Pinin 
Farina Ferrari Special. This model can 
be distinguished from the standard version 
by the large motif on the scuttle side panel 


Below: An unusual feature of the rear end of 
the Pinin Farina Ferrari is the mounting 
of the pair of rectangular lamps adjacent 
to the bumper over-riders. The horizontal 
line pressed in the rear skirt panel is 
swept up at each side to flow into the 
vertical line of the rear lamp installation 


upper edge of the painted line below the door handle is 
clearly defined by a chromium plated strip. 

Vignale have also achieved a considerable degree of 
harmony in the styling of their body based on the Alfa 


Romeo 2000 chassis. Two dummy air intake ducts 
are employed on the bonnet lid. As can be seen from the 
illustration, a distinct horizontal line is pressed in the panel 
immediately above the radiator grille, and a similar treat- 
ment has been adopted for the rear end, where a clearly 
defined horizontal line is formed by an overhung portion 
of the boot lid. In general, the front end styling represents 
a very successful adaptation of the traditional Alfa Romeo 
trefoil type radiator grille to modern requirements. The 
horizontal features are accentuated not only by the line 
pressed above the grille, but also by two horizontal 
chromium plated bars in each of the side leaves of the trefoil, 
in line with the centres of the horizontally divided auxiliary 
lamps, which are directly beneath the headlamps. The third 
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The illustrations above and on the left 
are of the Vignale Fiat 600. The engine 
compartment, at the rear, is well ventilated, 
and simple tubular bumpers are employed 


horizontal feature is of course the bumper, which has 
unusually wide over-riders. 

A horizontal chromium plated strip fitted along the top 
of the door sill extends almost to the wheel openings. Above 
this is another strip extending almost the full length of the 
vehicle, in line with the door handle. A direction indicator 
is incorporated at the front end of this strip. By virtue of 
the blending of the door handle and indicator lamp into 
this one straight line, a neat appearance has been obtained. 

Since the price of custom built bodies is inevitably high, 
many of the Italian coachbuilders use the smaller, less 
expensive chassis as the basis of their designs. In this way, 
a car that has special appeal to those who like something 
different can be produced at a price that is acceptable to 
customers in large enough numbers to justify manufacture. 
A favourite chassis, of course, is the Fiat 600; one such 
model built by Vignale is called the Fiat 600 Special. The 
price of this model is 1,100,000 lire. It has neat external 
boot and bonnet lid hinges, and the chromium plated front 
and rear bumpers, which protect only the quarters, are of 
simple tubular construction. 

The arrangements for ventilating the engine compartment 
are unusual. The rear skirt panel is formed mainly by a 
simple, flat, perforated sheet, which is chromium plated, 
like the grille normally used at the front of a car. There is 
an air intake duct in the centre of the lid, and the sides of 
the boot lid are swept up, as can be seen from the accom- 
panying illustration, to give additional ventilation. 

A feature of particular interest is the floor covering. Over 
the whole of the floor, the interior faces of the sills and the 
wheel arches is fitted a moulded black rubber mat. On each 
toeboard and over the propeller shaft tunnel, a second rubber 
mat is fitted on top of the first. This second mat has a 
pattern embossed on it, the high portions of the embossing 
are black and the depressed areas between them are red. 
The head lining is of a plastics material, probably p.v.c., and 
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is perforated for sound absorption. A thick sheet of felt or 
foamed plastics is stuck to the roof panel. 

A simple dash facia arrangement has been adopted, the 
whole of the panel being painted black. There are two 
small panels inserted in the facia, one in the centre to carry 
the electric switches and warning lamps, and the other is 
the instrument panel and is immediately above the steering 
column. This latter piece contains three instruments: a 
speedometer, flanked on one side by the water temperature 
indicator and on the other by the petrol gauge. All these 
instruments are large and can be easily read. 

Another Vignale model is the Triumph Italia. This is 
a sports coupé of exceptionally attractive appearance, based 
on the Triumph TR3 chassis. As can be seen from the 


Research on 


A NEW elastomers research laboratory was opened 
recently at Hemel Hempstead by the Du Pont Co. (United 
Kingdom) Ltd., a subsidiary of E. I. Du Pont de Nemours 
and Co. Inc., of Wilmington, Delaware, U.S.A. This 
venture forms the first completed stage of the Du Pont 
company’s European programme, other sections of which are 
the Neoprene factory mow under construction at 
Londonderry, Northern Ireland, the paint and acrylic fibre 
plants to be built respectively in Belgium and Holland, and 
the sales co-ordinating organization being formed in Geneva. 
The purpose of the research laboratory is two-fold: to 
develop, by means of a technical assistance service, improved 
end products using Neoprene, Hypalon and Viton 
elastomers, and to evolve better methods of compounding 
these elastomers. 

As is now well known, the synthetic rubbers, or 
elastomers, offer advantages over natural rubbers for many 
engineering applications. These advantages include a high 
resistance to abrasion, sunlight and weather, petroleum-base 
and other oils, also to oxygen, ozone and various chemicals. 
The materials can function efficiently at higher temperatures 
than can natural rubbers and can be compounded to retain 
their flexibility equally well at the other end of the tempera- 
ture scale. In consequence of these properties, elastomers 


The electronically controlled testing machine at the du Pont laboratory 
is used to investigate the strength and elastic modulus of elastomers 


illustration, there is a forward extended radiator duct at the 
front end. In harmony with this are the forward extended 
housings for the direction indicator lamps and the number 
plate mounting on the bumper. All these features are of 
rectangular form. A sharply falling bonnet line has been 
adopted and, as on the Pinin Farina model, there is a blister 
asymmetrically positioned on the boot lid to clear the 
carburettor air intake. 

As viewed in side elevation, the vehicle displays a con- 
siderable simplicity of line. The only chromium plated 
adornment is a strip mounted along the top edge of the sill: 
this strip extends between the two wheel arches. Wire 
wheels are employed and the front wheel arches are of open 
design to allow free flow of air over the brake drums. 


Elastomers 


are finding increasing favour in the automobile industry for 
such items as jointing washers, sealing rings, hoses of various 
sorts, tyre side walls and door sealing strip. 

The research laboratory, which has a floor area of 
10,000 ft?, is divided into three main sections: dry 
processing, fluid processing and physical testing. In the first 
section, solid compounds are investigated with the aid of 
equipment that includes a variety of vulcanising units. 
One of these is primarily for the continuous extrusion coating 
of wire and cable, but it can also be used for the production 
of hose for automobile applications. 

In the fluid processing area, work is done on fluid elasto- 
mers such as those based on latex or dissolved rubber. For 
the rapid preparation of the materials, an ultrasonic homo- 
genizer and a high-speed ball mill are used. This apparatus 
is of the type used by latex goods fabricators, manufacturers 
of paints and coatings, and by the foam rubber industry. 

The physical testing section is extremely well equipped 
for its function. There is a very accurate, electronically 
controlled load measuring machine, which can be used to 
measure the elastic modulus, tear resistance, tensile strength 
and adhesion of samples. It can operate at any predeter- 
mined temperature between —70 and +550 deg F. Another 
machine, known as a weatherometer, can simulate the 
desired conditions of sunshine, humidity and even heavy 
rain, to accelerate the accumulation of data on weathering 
characteristics. A salt spray cabinet is used to determine 
the suitability of materials for marine purposes. Other 
properties that can be investigated are those of electrical 
insulation, and of resistance to high and low temperatures, 
ozone exposure, abrasion and fatigue. 


British Standard 


A NEW British Standard has been introduced to cover the 
accuracy of serrated circular cutters for gear shaving. It is 
B.S. 2007:1959 and caters for the production of crowned 
and uncrowned gears of external or internal type, for the 
automobile industry, turbine reduction units and general 
engineering work. The 11-page specification is broader in 
its scope than the previous edition, published in 1953, which 
deals primarily with cutters for shaving marine reduction 
gears. Alterations have been made where necessary to the 
tolerances and requirements for cutter bores and spindle 
diameters, to bring them in line with current needs. Copies 
of B.S. 2007:1959 can be obtained from the Sales Branch 
of the British Standards Institution, 2, Park Street, 
London, W.1. The price is 4s, and postage will be charged 
extra to non-subscribers to the British Standards Institution. 
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Recent Publications 


Brief Reviews of Current Technical Books 


The Autocar Road Tests, Spring 1959 


London: ILIFFE AND Sons Ltp., Dorset House, Stamford 
Street, S.E.1. 1959. 113 x8. 80 pp. Price 6s. 


Under the recently altered arrangements, this publication is 
now issued twice a year. The Spring edition is of particular 
interest and value to everyone considering buying a new car, since 
it gives them the latest information on new models at the start 
of the buying season. Motor dealers and others in the industry 
will also find it a valuable aid in their work. 

This new edition presents road test reports and full performance 
data of twenty-one cars, fourteen of which are British, three 
German, three Italian and one French; they include small family 
cars, luxury saloons and sporting models for enthusiasts. Each 
report contains a description of the car’s behaviour under varying 
conditions, and has been compiled after some hundreds of miles’ 
running in the hands of experts. Also included are comments 
on the construction and design, detailed plans showing the 
controls, instruments and seating arrangements, reproductions 
from numerous photographs, and a comprehensive table of 
technical information. A table summarizing the performance 
figures for all the cars featured in the book is also given, thus 
enabling the key figures extracted from each road test to be 
compared easily. 

The volume is presented in an attractive, varnished, three- 
colour cover and handsomely printed in photogravure, providing 
a permanent record of this season’s cars. It contains reports on 
the following cars: A.C. Ace; Austin A.40; Austin A.95 Country- 
man; Berkeley 492 cm* Sports; B.M.W. 600; Borgward Isabella; 
Citroén ID 19; Daimler Majestic ; Fiat Abarth Zagato; Fiat 1200 
Gran Luce; Frisky Coupé; Gazelle Convertible; Hillman Minx 
Convertible; Humber Super Snipe; Jaguar Mark IX; Lancia 
Flaminia; Mercedes 220S; Morris Minor Traveller; Morris 
Oxford Traveller; Austin Princess IV; Standard Vanguard 
Automatic. 


Trader Handbook 1959: A Legal, Technical and 
Buying Guide for the Motor, Motor Cycle and 
Cycle Trades 


London: TRADER PUBLISHING Co. Ltp., Dorset House, 
Stamford Street, S.E.1. 1959. 84x 5}. 716 pp. Price 17s. 6d. 


This book provides essential information for manufacturers, 
trade suppliers and repairers of motor, motor cycle and cycle 
goods. By virtue of a practical and comprehensive treatment of 
every aspect of these industries, it supplies accurate and useful 
answers to the daily problems of buying, selling and servicing 
throughout the year. It will also prove of great value to firms 
overseas seeking contact with British Suppliers. 

There are seven sections, divided by guide cards with thumb 
indexes for easy reference. Preceding these sections is a Legal 
Guide covering motor, motor cycle and cycle affairs, with informa- 
tion on points of law that experience has shown to be most 
troublesome to traders. In the Technical and General Section 
(Cars and Commercial Vehicles) can be found lists of vehicle 
manufacturers, with vehicle specification details, car and goods 
vehicle servicing data, front end service data, and oil producers’ 
S.A.E. numbers. This section also includes lists of suppliers of 
spare parts and repairers, trade associations, wage rates, an index 
of vehicle registration numbers and addresses of licensing 
authorities. 

The Technical and General Section (Motor Cycles and Cycles) 
contains two new features: they are Motor Cycle Cable Data, 
giving clutch, throttle and brake cable sizes with types of nipples; 
and Motor Cycle Lamp Bulbs, giving types of bulbs fitted to head, 
pilot, rear and stop lamps. Also in this section are the names of 
three-wheeler, motor cycle, scooter, moped and pedal cycle 
manufacturers; other features are vehicle and auxiliary engine 
specification details, cycle repair charges, hub and brake lining 
dimensions, spare parts suppliers and repairers, associations, 
articles on the setting up of a cycle workshop, the fitting and 
maintenance of sidecars, magneto maintenance and the latest 
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wage rates of the motor cycle and the cycle trades. Wholesalers 
of motor, motor cycle, and cycle goods are given for the first time 
in a separate section which contains both alphabetical and 
territorial lists. 

Under the heading Transport Service Equipment is an up-to- 
date list of firms who specialize in the manufacture or sole distribu- 
tion of garage and work-shop equipment for manufacturers and 
repairers. Manufacturers and sole distributors of motor, motor 
cycle, and cycle accessories and components are listed in the 
Buyers’ Guide, while approximately 5,000 proprietary names 
attached to such goods are identified in a separate section. 

The Trade Addresses Section has been revised and lists all 
manufacturers, concessionaires, distributors and wholesalers 
mentioned in the Handbook, giving their postal and telegraphic 
addresses, telephone numbers and, where possible, the name of 
the firms’ sales and service managers. These revisions, together 
with the carefully selected technical information and other 
practical data, make the work an invaluable time-saving reference 
book for every retailer and business man in the industry. 

Its main sections are as follows: Technical and general (cars 
and commercial vehicles); Technical and general (motor cycles 
and cycles); Wholesalers; Transport service equipment; Buyers’ 
guide; Proprietary names; Trade addresses. 


British Instruments 


London: SCIENTIFIC INSTRUMENT MANUFACTURERS’ 
ASSOCIATION OF GREAT BRITAIN AND UNITED SCIENCE PRESS 
Ltp., Boswell House, 9, Gough Square, Fleet Street, E.C.4. 
1959. 11 x8}. 322 pp. Price 42s. 

British Instruments is a directory and buyers’ guide. It covers 
scientific and industrial instrumentation for research and produc- 
tion in a wide range of applications. These applications include 
measurement and control of temperature, pressure, humidity, 
flow, weight, texture and dimensions; inspection and gauge testing, 
both manual and automatic; data processing and computers; 
optics, ophthalmics, navigation, meteorology, microscopy, 
astronomy, surveying and levelling; physics, mechanics, pneu- 
matics, hydraulics and electrics; analysis; laboratory ware; 
atomics, electronics and nucleonics. 

The ten chief sections in the directory are as follows. Associa- 
tions allied to the instrument industry; British Standards Specifica- 
tions; Consultants, engineers and installers of instrumentation 
schemes; Manufacturers of prototypes and small batches; 
Instruments and components, with their manufacturers; Glossary 
in French, German, Spanish and English; Addresses of manu- 
facturers and their overseas agents; Selected trade names; Manu- 
facturers announcements; Advertisements. 


Principles of Transistor Circuits: Introduction to 
the Design of Amplifiers, Receivers and other 
Circuits 
By S. W. Amos, B.Sc. (Hons.), A.M.LE.E. 
London: ILIFFE AND Sons LtTp., Dorset House, 
Street, S.E.1. 1959. 8} 54. 167 pp. Price 21s. 

The development of the transistor is generally regarded by 
electrical engineers as one of the most notable landmarks of 
post-war years. Because of its small size, robust nature, low 
power consumption and small heat dissipation, the transistor has 
not only replaced the valve in many of its conventional applications, 
but has also opened up new fields in electronics. Applications 
include miniature radio receivers, and audio frequency equipment, 
including hearing aids, transmitters and sinusoidal operators, 
switching, data handling equipment and computers, instrumenta- 
tion, and including photo devices, and control circuits, among 
which are those for guided missiles, rectification and power 
supplies. 

This volume has been specially written by a member of the 
Engineering Training Department of the BBC, to assist those 
who require an introduction to the design of transistorized 
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equipment, and it is intended for professional designers, students 
and amateur constructors. Assuming no previous knowledge of 
the subject, it devotes the first two chapters to explaining the 
physical processes occurring in transistors; but subsequently the 
main emphasis is on the application of these principles to the 
practical problems of design, and most of the book is concerned 
with the ination of quantities such as input resistance, stage 
gain, optimum load, power output, values of coupling capacitors 
and transformer winding inductances. 

A large number of worked examples is included and the 
mathematics of these is confined to simple algebraic manipulation. 
The examples show the order of the practical magnitude of the 
various quantities. Although the design of amplifiers and receivers 
is given the greatest prominence, some details are also included 
of photo-sensitive devices, transistor relaxation oscillators, and 
the newer types of transistors which may extend the frequency 
range over which semi-conducting devices can operate satis- 
factorily. 

The contents of the book are as follows: Semi-conduction and 
junction diodes; Common-base amplifiers; Common-emitter 
amplifiers; Common-collector amplifiers; Bias stabilization; 
Small-signal amplifiers; Large-signal amplifiers; Transistor 
superheterodyne receivers; Other applications of transistors and 
other types of transistors; Index. 


Metal Industry Handbook and Directory 1959 


London: ILIFFE AND Sons Ltp., Dorset House, Stamford 
Street, S.E.1. 1959. 83 x6. 586 pp. Price 21s. 


It is widely recognized that this book is a standard work of 
reference, offering a comprehensive source of information to all 
those engaged in, or connected with, the non-ferrous metal 
industries. Up-to-date information on the properties of the 
newer as well as more familiar metals is given, and an extensive 
section devoted to summaries of British Standard Aircraft 
Material, D.T.D., and Admiralty specifications has again been 
included. 

A very wide range of producers, stockists and factors of all 
basic metal products, metal working machinery and tools, and 
metal finishing equipment is listed in the Directory for Buyers. 
The Handbook also includes a section on the chief metal finishing 
processes and data regarding all the common rod, bar, sheet and 
strip products. All who manufacture, use or deal in non-ferrous 
metals will require this up-to-date information, which is con- 
veniently presented in one annual volume. The work is now in 
its 48th year of publication. 

The contents of Section 1, entitled General Properties of Metals 
and Alloys, are as follows: Properties of the metals; Particulars of 
the metals; Contraction of castings; Expansion of alloys; Specific 
resistances of alloys; Aluminium and aluminium alloys; Copper 
and its alloys; Magnesium alloys; Nickel alloys; Typical tin 
analyses; Mechanical properties of zinc die-casting alloys; 
Tempering metals; Soft solders; Fusible alloys; Silver brazing 
alloys; Fluxes for brazing; White metal bearing alloys; Soft silver 
solders; Fluxes for soft solders; Hard solders for aluminium; 
Proprietary alloys; British Standard Specifications; D.T.D. 
specifications (non-ferrous); Admiralty Specifications (non- 
ferrous); Standard classifications for non-ferrous scrap metals. 

Section II comprises General Data and Tables, and the contents 
of Section III, Electroplating and Allied Processes, are as follows: 
Polishing; Plant for electroplating; Degreasing and cleaning; 
Some plating processes; colouring and phosphating; 
Commonly plated metals; Plating solutions; Density conversion 
tables; Rate of deposition of nickel; Rate of deposition of copper 
from copper cyanide solution; Rate of deposition of chromium; 
Rate of deposition of zinc from acid and cyanide zinc solutions; 
Rate of deposition of silver; Speeds for polishing wheels; Chemical 
and electro-chemical constants of metals; Common and chemical 
names and formulae of substances used in the plating trades. 

Section IV is a Directory. It contains: Trade names; Metal 
and allied trade associations and societies; Scientific and technical 
institutions; Directory of buyers; List of addresses; Index to 
advertisements. 


Kempe’s Engineers Year-Book 
London: MORGAN BROTHERS (PUBLISHERS) LtTp., 28, Essex 
Street, Strand, W.C.2. 1959. 745. 1,416 pp. Price 82s. 6d. 


Three sections of this well-known work have been revised and 
re-written. They are those on flow metering and mechanical 
testing, refrigeration, and paints and varnishes. Apart from these, 
the whole of the subject matter has been carefully examined and a 
great many alterations and additions have been made to bring the 
information up-to-date. Among the chapters in which additional 
matter is incorporated is that headed “Standard dimensions,”’ in 
which are given details of locknuts, lock washers, torque spanners, 
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fastening treads, machine screws, machine screw nuts, pipe threads 
for — industry, unified threads and acme threads. 
More information on broaching machines is given in the section 
headed “Machine tools,’”’ and electric furnaces are dealt with in 
the section on “Iron and steel’. Conveyor belt cleaners are 
discussed under the heading “Mechanical handling”. The section 
on “Road vehicles” now includes details of automatic and semi- 
automatic transmissions, voltage regulator circuits, and permitted 
gross laden weights. As an example of the endeavours of the 
publishers to produce a truly comprehensive work, it is of interest 
to note that the chapter on “‘Mechanics”’ now includes fundamental 
formulae of the motion of missiles and satellites, and of escape 
velocity. 


British Plastics Year Book 1959: A Classified Guide 
to the Plastics Industry 


London: ILIFFE AND Sons Ltp., Dorset House, Stamford 
Street, S.E.1. 29th Edition, 1959. 9} x6}. 644 pp. Price 42s. 


This edition has been thoroughly revised and divided into nine 
sections. Three are devoted to classified lists of manufacturers 
and suppliers of materials, finished products and equipment, while 
a fourth section contains the world’s largest list of trade and 
proprietary names connected with the industry; it covers materials 
as well as finished goods. Each trade name is followed by a 
definition of the product and the manufacturer concerned. 

The names and addresses section, containing nearly 4,500 firms 
associated with plastics, is now divided into two: one is for the 
United Kingdom and the other for overseas. In the Who’s Who 
section are lists of names and positions of prominent people 
actively engaged in the industry in Great Britain. The set of 
tables giving comparative properties of plastics materials, which 
was included for the first time in the previous edition, has now 
been revised and brought up-to-date. In the same section 
is included a revised glossary of technical terms, a list of new 
companies registered during 1958, and specifications relating to 
plastics. 

As a result of a readership survey, it has been decided to dis- 
continue the patent abstracts feature—this information is available 
through The British Plastics Federation’s service—thus enabling 
the price and size of the Year Book to be kept within reasonable 
limits. This book remains the only classified guide to the products 
and manufacturers. The up-to-date information that it provides 
makes it invaluable to all connected with the plastics industry 
and to manufacturers and users of machinery and equipment. 

The contents of the work are as follows: Glossary of technical 
terms; Tables of properties of plastics; New companies registered 
in 1958; Specifications relating to plastics; Guide to plastics 
material suppliers; Guide to plastics product manufacturers and 

lastics processors; Guide to equipment suppliers and to services; 

irectory of trade names; Names and addresses of firms, organiza- 
tions, consultants, etc. in the United Kingdom; Names and 
addresses of firms overseas; Who’s Who; Technical and general 
data; General Index. 


Automatic Welding 
Translated by Major F. H. Dixon 


London: BriTisH WELDING RESEARCH ASSOCIATION, 
Publications Department, 29, Park Crescent, W.1. 1959. 
9} x73. 94 pp. Annual subscription 10 gns. 


The British Welding Research Association has recently under- 
taken the task of making a cover-to-cover translation of the 
monthly Russian journal Avtomaticheskaja Svarka, which is the 
organ of the Arc Welding Institute, Kiev, and is published by 
the Ukranian S.S.R. Academy of Sciences. Although the work 
under review is the August 1958 issue, it was translated in 
January 1959. A very wide field of welding practice is covered 
by the book, many aspects of which are of little or no interest to 
automobile engineers but, on the other hand, some of the articles 
are applicable to vehicle and component manufacture. To avoid 
delays in the translation of the text, all the units are metric but 
the main conversion factors are given at the beginning of the work. 

One of the articles in the issue under review is entitled “A new 
method of producing ingots and shaped castings, without feeder 
heads, by adding electro-slag metal”. The basis of this method is 
the addition of metal made molten by the electro-slag process, 
using consumable electrodes. It improves the quality of the castings 
and leads to considerable economies in molten metal. Another 
article is entitled “Local heat treatment of transverse butt welds 
in tubes, its influence on residual stresses.’”’ The stress changes 
described are those caused by the local heating zones of different 
widths centred on the weld. In general, the whole issue comprises 
three sections, the first entitled “‘Scientific and technical,’”’ the 
second “Industrial section,’ and the third “News section’. Of 
these, the first covers 83 pages and the other two six pages each. 
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The Shamrock Car 


New 1}-Litre Model with Plastics Bodywork to be Produced in Eire 


forrenvep primarily for the American market, a new 
car having bodywork of glass reinforced polyester resin is 
to be produced in Co. Kerry, Eire. It is known as the 
Shamrock, and the manufacturers are Shamrock Motors 
Ltd., whose present address, while the factory is being 
equipped for production, is Hunts Farm, Broad Street Green, 
Guildford, Surrey. The Shamrock is an occasional four- 
seater, with a detachable hardtop, and its mechanical 
components are of British manufacture. For example, the 
B.M.C. 1,489 cm® Series B engine is fitted, and the gearbox, 
rear axle, front suspension and brakes are also standard 
B.M.C. units, to facilitate servicing and replacement. 

There are two main reasons for the decision to build the 
car in the south-west of Ireland. In the first place, shipping 
charges to the United States are minimized and, secondly, 
factory rentals are low and labour is relatively cheap and 
plentiful. The government of Eire has extended remarkable 
co-operation on the project, even to the extent of arranging 
for improvement of the local harbour facilities, to enable 
10,000 ton cargo ships to be handled. It is expected that 
production and export should be well under way by the end 
of 1959. When the initial U.S.A. requirements have been 
met, the car will, if the demand is sufficient, become available 
on the British market. An output of 3,000 cars is planned 
for the first year of production, rising to 10,000 during the 
following two years. 

Although this scale of production is greater than has 
hitherto been considered economic for reinforced plastics 
bodywork, the manufacturers have complete confidence in 
their choice of material. The production by hand of com- 
parable sheet steel bodies in such numbers would present 
an impossible labour problem, and the tooling costs for 
pressings are beyond the resources of a small company. 
Thus, the use of plastics for the body was an obvious choice, 
particularly in view of the advantages of low weight, freedom 
from corrosion and the fact that compound curvatures 
not only can readily be embodied but are advantageous in 
stiffening the shell. 

When the lines of the body were laid out, the necessity 
for appealing to the American buyer was regarded as one of 
the main criteria. In consequence, the general shape 
conforms with current transatlantic fashion, with considerable 
overhang at front and rear: although the wheelbase is quite 


The American lines of the Shamrock are 

apparent in this view. Only one moulding is 

used for the body shell; the hardtop is built 
in aluminium and is detachable 
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SPECIFICATION 


ENGINE: Four cylinders. Bore and stroke, 73-025mm and 
89-0 mm. Swept volume, 1,489 cm*. Compression ratio, 8-3 : 1. 
Overhead valves, operated by push rods and rockers. Semi- 
downdraught S.U. carburettor. Maximum b.h.p., 53 at 4,350 
r.p.m. Maximum torque, 82-5 lb-ft at 2,100 r.p.m. 


TRANSMISSION: Single dry-plate clutch, 8 in diameter, with 
hydraulic actuation. Four-speed gearbox, with synchromesh 
on top, third and second. Internal ratios: top, 1:1; third, 
1-373 : 1; second, 2-215 : 1; first, 3-637 : 1; reverse, 4-755 : 1. 
One-piece open propeller shaft. Hypoid-bevel live rear axle 
giving 4:55:1 reduction; three-quarter floating half shofts. 
Road speed per 1,000 r.p.m. in top gear, 15-63 m.p.h. 


SUSPENSION: Front, independent, by coil springs and double 
wishbones; lever type hydraulic dampers. Rear, coil springs 
and telescopic dampers ; axle located by links and Panhard rod. 


STEERING: Cam and peg steering box with 15:1 ratio. Three- 
piece track rod with slave lever. 


BRAKES: Hydraulic, with two leading shoes at front and leading 
and trailing shoes at rear. Drum diameter, 9 in. Lining widths, 
2} in at front and 1} in at rear. Handbrake operates on rear 
drums through mechanical linkage. 


WHEELS: Steel disc type, 15 in diameter. 5-90—15 in tubeless 
tyres. 


CHASSIS FRAME: Pressed-steel ladder type. Tubular steel sub- 
frame to carry body 


BODY: Moulded in glass reinforced polyester resin, bolted to 
sub-frame. Bonnet, doors and boot lid of double-skin construction. 


DIMENSIONS: Wheelbase, 8 ft 2 in. Front track, 4 ft 3 in; rear 
track, 4ft 1 in. Dry weight, 17 cwt. 


ELECTRICAL EQUIPMENT: 12 volt, with belt-driven generator. 
52 amp-hr battery. U.S.A. Westinghouse sealed-beam headlamps. 
Self-cancelling flashing direction indicators. Twin self-parking 
windscreen wipers 











modest, at 8 ft 2 in, the overall length is said to be almost 
as much as that of the latest Ford Thunderbird. Although 
this length may be rather great for the average suburban 
garage in this country, it does provide the ample boot space 
to which the American motorist has become accustomed. 
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Left: As on the doors and boot lid, 
double-skin construction is used 
for the bonnet lid. Embossing 
stiffers the inner skin, which is 
laid up with the outer skin in 
the halves of a double mould 


Right: This rear view shows the 
large boot and the inclined rear 


lamp layout. 


The bumpers 


are integral with the body shell 
and are reinforced by steel tubes 


In interesting contrast to the Peerless car, described in 
the January 1959 issue of Automobile Engineer, the body 
shell of the Shamrock is a single moulding. It is produced 
by the normal wet lay-up process in a five-piece, split 
mould comprising the two sides, the front, the facia section 
and the rear. Flanges, of 2 in width, are employed to attach 
one mould to another, and the securing bolts are closely 
spaced. The longitudinal split lines between the moulds are 
along the top of the wings and tail fins; at the front they run 
down outside the headlamps, below which there is a hard 
line that simplifies fettling after separation, and at the rear 
they follow a similar course round the outside of the rear 
lamp groups. Because of the reflex curvatures at both ends, 
the front and rear sections of the mould are withdrawn 
endwise. 

By giving the facia a curvature of relatively small radius 
use is made of it to stiffen the scuttle area. The bumpers are 
integral with the shell but are reinforced by partially recessed 
tubes of heavy-gauge steel, chromium plated, and by 
additional, internal laminations of glass and resin. Further 
mouldings form the floor and front wall of the boot. The 
floor is bonded to the shell to stiffen the rear structure, but 
the wall sections are bolted in position. Horizontal stowage 
for the spare wheel is provided on a tray formed in the 
medial section of the wall. 

Because of their relatively flat surfaces, the bonnet, doors 
and boot lid are of double-skin construction, which has the 
additional advantage of providing a smooth interior surface. 
The deep box section of the 36in wide doors gives them 
ample rigidity, while stiffness of the bonnet and boot lid is 
attained by embossing the inner skin. An _ interesting 
constructional feature of these components is that the two 
skins are laid up at the same time in the halves of a hinged 
double mould. The mould is then closed and the halves 
clamped together to unite the laminates, which are cured 
together. This method is considered to be much more 
satisfactory than the more common one of uniting an 
uncured moulding with one that has already been cured, as 
this second system is likely to give rise to distortion. The 
boot opening extends down almost to bumper level, so that 
entry is unobstructed. 

Constructed in aluminium, the hardtop is secured to the 
wrap-round windscreen and body by clamps that permit 
rapid fitting or removal. Sealing is effected by a rubber 


moulding strip on the upper edge of the screen and by 
another strip on the lower edge of the hardtop. The rear of 
the top is slightly undercut, to combine the maximum 
headroom for the rear-seat passengers with the largest 
possible boot opening. To save weight, the rear light, which 
is slightly curved in plan only, is in transparent plastics 
material. 

The body is bolted to a tubular steel superstructure 
carried on the simple, ladder type chassis frame, which is of 
pressed steel construction. It would have been practicable, 
of course, to bond the body in position, but it was felt that, 
in the event of serious damage, repairs could more readily be 
carried out if it was detachable. The B.M.C. Series B engine 
fitted is the single-carburettor version which, with a com- 
pression ratio of 8-3: 1, produces 53 b.h.p. at 4,350 r.p.m. 
A short, remote lever controls the four-speed B.M.C. 
gearbox. As already stated, the rear axle is also of B.M.C. 
manufacture; however, the rear suspension is not by leaf 
springs but by coil springs, in conjunction with telescopic 
dampers. Trailing links and a Panhard rod are employed to 
locate the axle. 

For the front suspension, the familiar Austin double- 
wishbone layout is employed; a feature of it is, of course, 
the mounting of the upper wishbones on the damper spindles. 
A cam and peg steering box, with a ratio of 15: 1, is fitted, 
and the steering linkage embodies an orthodox three-piece 
track rod, with a slave lever. The road-wheel diameter is 
15 in, and tubeless whitewall tyres of 5-90 in section are 
standard equipment. As on the current Farina styled 
B.M.C. 14-litre cars, the hydraulic brakes have drums of 
9in diameter; the lining width is 24 in at the front and 
1? in at the rear. Therefore, the lining area is obviously 
ample for this vehicle which, fully equipped, has a dry 
weight of only 17 cwt. 

Heating and demisting equipment is included in the 
standard specification, as are twin windscreen wipers and an 
interior lamp. This latter component is mounted on one of 
the door pillars and is operated by a courtesy switch on each 
door. The upholstery and trim, in plastics-coated materials, 
are in two colours. On the prototype car illustrated, the 
facia panel is cellulosed the same colour as the body exterior. 
Where this colour is a light one, however, the reflection in 
the steeply raked windscreen is distracting, and it is probable 
that a matt, dark finish will be used on production models. 





Etching Primer 


AN IMPROVED etching primer has been introduced by 
Federated Paints Ltd., of Dobbies Loan, Glasgow. It is 
known as Strathclyde Etching Primer PA-10 and, unlike 
most, comprises a single liquid, so that pre-mixing is not 
required. Application may be by brush, spray or dipping, 
and air drying takes place within 30 minutes. If still quicker 
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drying is needed for any reason, stoving can be carried out. 

The makers state that their etching primer is not a paint 
but a metal conditioner. It bonds itself, by its etching 
action, to the surface of ferrous and non-ferrous metals, and 
is claimed to have more than double the adhesion of 
conventional metal-priming paints. As evidence of their 
confidence in this product, Federated Paints are willing to 
send free samples of PA-10 to firms wishing to test it. 
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Bright Trim 


Increasing Use of Anodized Aluminium Follows Development of «*Higher-purity” Alloys and 


Special Finishing Processes 


lx its pure state aluminium has a relatively high resistance 
to corrosion and consequently needs less protection than 
most of the heavier metals. The so-called commercial metal 
and its alloys, while resistant, are markedly more sensitive 
to corrosion, however. Development of high strength light 
alloys, containing small percentages of heavy metals such 
as copper, zinc, or nickel, has heightened the need for pro- 
tective surface treatments. The nature of the heavy-metal 
additions appreciably influences the strength characteristics 
and susceptibility to corrosion of the alloy. Corrosion 
resistance, therefore, becomes a matter of prime importance 
and the development of satisfactory protective finishes has 
been, and indeed is still, a major factor. This will be 
apparent when the subject of anodizing is referred to later. 

When considering aluminium for automobile trim it is 
inadvisable to regard it merely as an alternative to, or a 
substitute for, chromium-plated steel. Rather, it should be 
recognized as a metal that, on its own merits, challenges the 
use of chrome-plated parts. The three main properties of 
aluminium, on which its application is based, are the low 
specific gravity of approximately 2-7; the high mechanical 
strength attained by suitable alloying, heat treatment, and 
working; and the relatively high corrosion resistance of the 
pure metal. The characteristic bright polished finish of 
aluminium is agreeable and, when anodized, is extremely 
durable. It will retain its lustre for many years, in spite of 
adverse weather conditions and industrial atmospheres. 

It was during the years immediately preceding World 


War II that “super-purity” aluminium became available in 
quantities sufficient to justify the development ol 
commercial applications. This metal was a 99-99 per cent 
purity base aluminium, containing 1-25 per cent magnesium. 
It was produced under meticulously controlled conditions 
and was consequently relatively expensive. During the war 
its use was restricted to reflectors used extensively by the 
various Services. Increased production within the last 
twenty years has enabled a variety of other applications to 
be developed and established. Today, sheet and strip super- 
purity aluminium are included in the General Engineering 
Series of specifications. During the past five years super- 
purity aluminium has been fairly extensively used for a 
wide variety of purposes, including trim for motor vehicles. 
Mass producing industries, however, are very price 
conscious and where bulk supplies are involved cost is a 
major consideration. The automobile industry, of course, 
has been extremely keen to obtain a material for trim at a 
lower cost than was possible with super-purity aluminium. 

Manufacturers of aluminium have given serious attention 
to this demand and, within the last eighteen months, the 
results of much painstaking development work have been 
realized. Several manufacturers can now supply, at a sub- 
stantially reduced cost, sheet material to an acceptable 
standard, designated “higher-purity” aluminium. This has 
a 99-7 purity base with up to 1-25 per cent magnesium. 
With suitable treatment it enables trim manufacturers to 
reproduce the long-lasting attractive characteristics of super- 


Fig. 1. General view of the chemical brightening and anodic treatment shop 
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Fig. 2. Careful handling is essential. Here grille pressings are stacked 
with interleaved paper sheets 


purity aluminium at a cost that is competitive with chrome- 
plated steel, chrome-plated brass, or chromium iron. 
Higher-purity aluminium is currently being used for various 
trim components on certain cars and already in greater 
quantity than is the super-purity grade. 

An example of these higher-purity aluminiums is the 
330 alloy developed specially for bright trim by Reynolds 
T.I. Aluminium Ltd. This is based on aluminium of 
99-7 per cent purity with an addition of from 0-5 to 1-0 per 
cent magnesium, and a stringent control of impurities is 
maintained. It is available in the form of sheet, strip, 
extrusions, and tubes, in order to cater for all possible trim 
applications. As regards strength, closely controlled manu- 
facturing techniques enable the metal to be supplied in 
tempers to suit deep-drawing and pressing operations. 
These impart to the metal the requisite amount of cold 
working to produce strength and stiffness in the finished 
part. 

Automobile trim is a decorative application demanding a 
bright, lustrous and non-tarnishing finish. It is probably 
desirable that it be not so bright as is required in reflectors. 
Finishing is of great importance and in this connection a 


Fig. 4. Special jig for supporting radiator grilles during the anodizing 
process 


Fig. 3. Chemically brightened nave plates jigged ready for immersion 
in the anodic treatment tank 


difference in the treatment of the two grades of metal should 
be noted. Super-purity material suffers no impairment of 
its brightness or image clarity when given a very high 
anodic film depth. Higher-purity alloys, however, are rather 
susceptible to loss of image clarity if the anodic film depth 
exceeds 8 microns. This is due to impurities present in the 
material, but as to its durability and service it ranks with 
super-purity aluminium. The automobile industry, in 
general, appreciates this characteristic and allows a slighter 
depth of film to compensate when higher-purity material 
is used. 


Manufacture 

Careful handling of the material is necessary at all stages; 
by the supplier, during transport, and in the factory during 
fabrication, finishing and packing. All the procedures 
described, and all the illustrations, relate to the methods 
employed at the works of the London Aluminium Co. Ltd., 
Westwood Road, Witton, Birmingham, 6. This company 
is specially equipped for the production of bright aluminium 
trim and currently has a large throughput. 

It is important that the material, as received, is carefully 


Fig. 5. Every item is individually inspected for quality of finish before 
dispatch 
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cased and interleaved with fine tissue. Before being trans- 
‘erred to the fabrication department, the cut sheets or 
‘blanks” are inspected, particularly for surface imperfec- 
tions such as rolling marks or grit impregnations. This 
procedure is essential, as will be noted in the later finishing 
processes. 

Subsequent to this check, the material is formed by 
suitable methods into the required components. Radiator 
grilles and wheel nave plates, specific to the automobile 
industry, are shown in the illustrations. For some con- 
siderable period these components have been produced in 
chrome-plated steel, chrome-plated brass, or chromium iron 
but within the last two years a substantial changeover to 
anodized parts has occurred. 

The care taken during manufacture is indicated in Fig. 2, 
showing radiator grilles coming off the piercing press being 
interleaved with soft brown paper ready for transfer to the 
degreasing department. After being degreased the grilles 
are conveyed to the anodic department, Fig. 1, for final 
treatment. 


Brightening 

Polished aluminium has a high intrinsic reflectivity which 
gradually diminishes in course of time, and the relatively 
soft surface may easily be scratched during cleaning opera- 
tions. Good protection against such damage can be 
provided by an anodic film which, being transparent, enables 
full advantage to be taken of the high reflectivity. There 
are a number of brightening solutions, of differing com- 
position, with which the reflectivity of the aluminium can 
be enhanced before the protective anodic film is applied. 
The chemical brightener in most general use is the 
phosphoric acid base solution. Another solution, not so 
well known, has for some years been used by the London 
Aluminium Co. This is a feature of the Erftwerk chemical 
polishing process, which was originated in Germany. 


Anodizing 

Metal to be anodized requires a high degree of cleanliness. 
If oil or grease is allowed to remain on the surface patchy 
coatings are obtained, and the brightening solution itself 
will not operate satisfactorily if contaminated. Generally, 
the surface of parts to be anodized is cleaned by vapour 
degreasing or solvent emulsion cleaning and is often given 
an additional alkaline cleaning treatment. Another impor- 
tant factor is to avoid major blemishes such as deep 
scratches. These are not removed by mechanical polishing 
and anodizing processes but are, in fact, accentuated. If 
superlative results are required, preliminary mechanical 
polishing must be employed, but heavy polishing should be 
avoided due to the burning of the metal. 

Whether mechanically polished or unpolished, the 
components are then attached to jigs which may be of 
singular or multiple type depending upon the size of 
component. The object of jigging is to make handling as 
easy as possible without running the risk of deforming the 
work or of movement of loose points of contact. The jigs 
or wire employed should preferably be made of aluminium 
alloy and must be of an adequate section to carry the current 
when the work is being treated. 

After anodizing, the points of contact on jigs are stripped, 
usually by immersion in a warm, dilute, sodium hydroxide 
solution and then rinsed in hot water. Alternatively, jigs 
may be stopped-off with an organic material, such as 
polyvinyl chloride, and electrical contact made by cutting 
through the P.V.C. coating at the points of contact. If 
possible, jigs should be designed to hold the work at equal 
distances from each other and from the cathode. Contacts 
must be tight to prevent arcing and film formation between 
jig and contact. This would increase the resistance and 
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Fig. 6. Above: Percentage checks are made of the depth of the anodic film 


Fig. 7. Below: All processing solutions are continually checked to ensure 
consistent results 


could stop the current altogether, which in turn would 
prevent an anodic film being formed. 

In Fig. 3 are shown chemically brightened aluminium nave 
plates being immersed in the bath prior to anodizing. The 
handle, or jig contact, held by the operator will in turn be 
clamped to the contact bar seen running along the top of 
the tank. This carries the current during the anodic oxida- 
tion process. The processing time of anodizing is varied 
in order to obtain the required depth of anodic film. For 
the automobile industry the depth ranges from 3 to 
12 microns. 

Following the anodizing process, the treated parts are 
carefully rinsed in clear running water before immersing in 
a tank of boiling distilled water or in a steam generating 
plant. This treatment is known as sealing, and is necessary 
since the anodic film is of a porous nature. Until sealed it 
does not provide a protective or corrosion resistant coating. 
Hot water or steam causes the film to become hydrated, 
and to swell. The pores in the film close and seal, and the 
anodizing process is then said to be completed. The work 
is next dried, either by de-watering fluids or the application 
of heat, and in turn un-jigged ready for inspection and 
laboratory tests. 


Advantages of anodized aluminium 

There are four definite advantages associated with the use 
of chemically polished and anodized aluminium in com- 
parison with nickel-chromium plated steel. 

Superior corrosion resistance. The corrosion resistance 
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TABLE I 





Exposure time in weeks 
0 10 20 40 





Surface 





Super-purity aluminium 
(anodized) 


82 81 





Stainless steel 60 60 





Chromium plate 14 





Lacquered silver plate 23 


Mechanically polished alu- 
minium (not anodized) 14 














of chemically polished and anodized aluminium is higher 
than that of nickel-chromium finished steel. This applies 
not only to corrosion of the basic metal, which is a function 
of the thickness of the nickel deposit, but also to pitting 
corrosion on the chromium deposit, which cannot be over- 
come by increasing deposit thickness. Chemically polished 
and anodized aluminium alloys have proved to have very 
high corrosion resistance both in out-door exposures and 
under accelerated tests. 

Low processing costs. The cost of mechanical polishing 
is low due to two main reasons. First, there are compara- 
tively few operations required in a chemical polishing and 
anodizing process. A typical sequence would require only 
approximately half the number of operations necessary for 
the nickel-chromium plate cycle normally used for chrome 
plating brass, zinc-base alloy, or steel parts. This represents 
an obvious saving in plant, floor space and labour costs. 
Secondly, anodizing is the only operation consuming electric 
current and solution costs in the modern chemical polishing 
precess are relatively low. 

Economy in polishing. Depending on the initial state of 
the surface of the aluminium and on the chemical polishing 
process employed, mechanical polishing may be either 
eliminated entirely or else limited to a light emery bobbing, 
probably using 120-150 grit, and mopping. 

Simple control and low rejects. The control of the 
chemical polishing sequence is simple; the cleaning required 
before chemical polishing, although important, is less 
critical than before plating; and various defects which lead 
to rejection in chrome plating do not arise. It has been 
estimated that the cost of chemically polished and anodized 


Fig. 8. Wheel nave plate, shown here after the first-stage spinning 
operation 


aluminium alloy motor trim is lower than nickel-chrome 
plated brass, 

Long-term weathering tests, relating to the percentage 
reflectivity properties of various metals and finishes are 
given in the accompanying Table I. This shows the effect 
of exposure in an industrial atmosphere. 

In order that the final product is of pleasing and 
decorative appearance, meticulous care, 100 per cent inspec- 
tion, and strict control must be applied to the processing 
of aluminium. Fig. 5 illustrates the individual examination 
of radiator grilles by inspectors who are conversant with the 
specifications required by the automobile industry. The 
importance attached to dirt-free and grease-free work during 
processing operations will be appreciated. Any grease under 
the film will be observed in this final inspection and lead 
to the rejection of the component. 

After visual inspection, a percentage of the work is trans- 
ferred to the laboratory for test purposes. In Fig. 6, nave 
plates are being subjected to a routine check to ascertain 
the depth of the anodic film, after which the sealing of 
the film is tested by a chemical method. All processing 
solutions are constantly checked, as in Fig. 7, in order to 


TABLE II 





Total reflectivity 


Surface per cent 





Super-purity aluminium (anodized) 84:1 





Stainless steel 59-5 





Chromium plate 63-0 





Lacquered silver plate 89-8 











maintain consistent processing results throughout. This 
laboratory testing is of major importance when dealing with 
the anodizing of aluminium because the following properties 
have to be maintained: 

Mechanical properties. The toughness of the anodic film 
is indicated by the fact that, in some instances, basic metal 
may be heated above its melting point and still be retained 
in the oxide film. The mechanical properties of the basic 
metal are not altered by anodizing 

Resistance to abrasion. Anodic films produced by usual 
anodizing solutions must be of a specific abrasion-resistance 
figure. 


Fig. 9. Completed nave plate, ready for processing, after final spinning 
operation 
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Heat resistance. Anodic film resistance to heat is higher 
than that of paint, lacquers or enamel. A slight crazing of 
film may be sufficient to be noticeable when parts are heated. 
It is caused by the difference in the rates of expansion of 
the coating and the underlying metal, but this does not 
appear to affect the protective properties of the film. 

A brief total reflectivity chart, obtained by the National 
Physical Laboratory, is detailed in the preceding Table II. 

These figures are obtained by using light incident at an 
angle of 45 deg on flat polished specimens. 


Wheel nave plates 

In the general external appearance of a motor vehicle 
the nave plates are likely to exercise an influence as 
important as the radiator grille. They receive the same 
careful treatment in processing and even more care in the 
selection and examination of the material. This becomes 
necessary as the metal is of relatively heavy gauge, 14-16 
s.w.g., and more likely to suffer from rolling mill lines and 
surface imperfections. Such lines must not be tolerated on 
nave plate material if they are observable after an initial 
test in the chemical brightener. Experience has shown that 
neither mechanical polishing nor extended time in the 


brightening bath will eradicate them. Accordingly, material 
intended for nave plates that exhibits surface impairment 
must be rejected on first observation. It is always expedient 
to carry out acceptance tests in order to avoid wasteful 
expenditure in time and money by manufacturing and 
processing unsuitable material. 


Spinning 

A property of aluminium, which has commended itself 
to manufacturers since the metal was first produced many 
years ago, is its ductility and consequent amenability to 
spinning. Spun material, as compared with pressed material, 
always gives a better finish since the burnishing effect of the 
spinning operation closes the surface grain of the material. 
Illustrations show the method of spinning aluminium 
nave plates in two stages. The finished plates are then 
passed to the press section for the piercing of holes by 
which the component is attached to the wheel or hub. 
Brightening and anodizing processes are identical with 
those employed for the radiator grilles. 

Current trends in Britain, and also in the United States 
and in Germany, indicate the popularity of aluminium trim, 
and a wide extension of its use is to be expected. 





Plastics Exhibition 


ORGANIZED by our associated journal British Plastics, 
the International Plastics Exhibition and Convention will be 
opened by the Paymaster General, the Rt. Hon. Reginald 
Maudling, on June 17. In previous years this biennial 
exhibition has been known as the British Plastics Exhibition, 
but the title has been changed because of the now con- 
siderable participation by overseas firms. This year, no 
fewer than 49 out of the total of just over 300 exhibitors are 
from countries outside Britain; with 18 firms showing, 
Germany is the most strongly represented country, and Italy 
comes next with 10 firms. 

The exhibition will be open daily, except on the Sunday, 
until June 27. It will cover 276,000 ft? of floor space, and 
thus is easily the largest in the series, which began in 
1951. Within its scope are not only raw materials and 
processing plant but also a wide variety of finished and semi- 
finished products. Among the subjects to be discussed at 
the convention are current trends in the design of plastics 
articles, foamed plastics and glass reinforced materials. 


Provision of Cloakroom and 
Washing Facilities 
THE Factories Act, 1937, requires the provision and 
maintenance in all factories of adequate accommodation for 
washing. Specific standards for such accommodation are 
prescribed in regulations for certain industries. 

A new illustrated booklet, “Cloakroom Accommodation and 
Washing Facilities in Factories”,* published by the Ministry 
of Labour and National Service, seeks to indicate the ways 
in which the legal requirements in these matters may be met. 
Guidance is given on such things as location, layout, and 
types of installation. Suggestions are made on safety from 
loss or damage, easy deposition and recovery of clothing, 
space for changing clothing or footwear, and provision for 
drying outdoor clothing or overalls used in wet processes. 

An advisory service is available to employers and others 
at the Industrial Health and Safety Centre, Horseferry Road, 
Westminster, London, S.W.1, where exhibits demonstrate 
how the principles outlined in the booklet have been put 
into practice. 





*Safety, Health and Welfare, New Series No. 5, H.M. Stationery Office, 
price 2s. 6d. net. 
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Sealed Beam Lamps 


ON THE 15th May, 1959, British Sealed Beams Limited, 
a new company with a capital of £1,000,000 was registered. 
It will manufacture all-glass light units for use in auto- 
mobile headlamps and in other industrial lamps of similar 
construction. The factory will be at Corby, Northants., 
and production of the new unit is expected to begin in 
twelve months’ time. A.E.I. Lamp and Lighting Co. Ltd., 
the General Electric Co. Ltd., and Joseph Lucas Ltd. are 
partners in this eriterprise. 

Manufacture of all-glass light units is carried out on 
highly specialized automatic machinery, and a large-volume 
output is necessary to justify the capital outlay and to manu- 
facture at economical costs. For this reason the three 
companies decided to combine their total requirements in 
a single manufacturing unit. Considerable technical 
advantages will accrue from the combined specialized 
knowledge of the three firms. 

The present form of light unit, which is of composite 
metal and glass construction incorporating a separate bulb, 
is being superseded in many markets by the all-glass, 
sealed-beam type which has already been widely adopted in 
the U.S.A. It is made from two hermetically sealed glass 
pressings, one being silvered to form the reflector and the 
other optically constructed to provide the beam pattern. 
Tungsten filaments are accurately mounted in relation to 
the glass parts, and the unit design permits improved beam 
control and longer life of both filament and reflector. 


Non-Ferrous Metals Research 


A NEW laboratory block has recently been opened at the 
headquarters of The British Non-Ferrous Metals Research 
Association in London. This block is the first that the 
Association has been able to build since the war. Its main 
features are a large foundry, new corrosion and physics 
laboratories and a new electroplating shop. In addition, 
alterations to the existing buildings have permitted the 
installation of an improved creep testing laboratory and 
certain other facilities. This rearrangement of the existing 
building has created a reserve space where temporary 
equipment can be installed, as necessary, for specific projects. 
The address of The British Non-Ferrous Metals Research 
Association is 81 to 91, Euston Street, London, N.W.1. 





Analogue Computer 


General Purpose Equipment Developed by A. V. Roe and Co. Lid. 


for Solving Vehicle Design Problems 


T ue electronics laboratory of A. V. Roe and Co. Ltd., 
a member of the Hawker Siddeley Group which is normally 
engaged in designing and building electronic computers for 
use by aircraft and aeronautical engineers, is now prepared 
to supply computing equipment suitably adapted for the 
investigation and resolution of problems of motor car design. 
Of a number of projects suggested, it was decided initially 
to design and build a computer for solving problems asso- 
ciated with vehicle suspension systems. 

Springs, in conjunction with dampers, have to be strong 
enough to withstand shock loads experienced in the most 
adverse conditions of speed, road surface and vehicle 
loading, and at the same time give the most satisfactory ride 
throughout all running conditions. Tests to find the right 
combination of spring and damper can involve many months 
of painstaking work on tracks and roads. Such tests are 
very expensive and time consuming, and even when 
completed there is no certainty that all possibilities have been 
thoroughly explored. 

It was because of all these drawbacks to the traditional 
methods of research that the idea of using an analogue 
computer has been well received. With this device many 
design possibilities can be investigated in the laboratory 
while the vehicle is still on the drawing board. This results 
in the prototype vehicle having a near-correct suspension 
system requiring little or no modification. 

The computer used in this work is a form of electrical 
analogue which solves dynamic equations describing the 
motion of the system in question. The car designer first 
sets up on potentiometers, electrical values corresponding 
to such design features of the car, among others, as weight, 
distribution of load, stiffness of springs and tyres, damper 
characteristics, rolling radius of wheels, and location of 
centre of gravity. 

Circuits of the computer are then given an electrical input 
which represents road surface irregularities. In the case 
of running up a curb, for example, a ‘step’ voltage input 
is applied. Electrical signals then circulate within the 
computer circuits and the voltages at different points 
correspond to, and vary in the same way as, dynamic 
quantities in which the car designer is interested. Such 
characteristics as pitching, rolling, heaving, tyre deflections, 
and spring deflections can be evaluated. The results are 
presented to the operator as a sequence of graphical records 
fed out of the machine. Typical results of three such 
investigations are shown on the accompanying illustrations. 


The Avro analogue computer 


The operator has merely to select on a switch what it is 
he wants to look at and the machine feeds out the 
appropriate record. The operator need not be highly skilled. 
Should the designer wish to explore the effect of changing 
springs, dampers, or the weight of the vehicle, he has merely 
to change the settings of one or two potentiometers and 
repeat the calculations. Thus, in a matter of one or two 
hours, he is able to assess completely the design possibilities 
of a suspension system, in contrast to earlier methods 
involving months of work on road or track. Further, he 
may also investigate the margins of safety more thoroughly, 
since there is no danger resulting from trying out unusual 
design features. 

Other interesting possibilities are the study of effects of 
wear on significant components, and investigations into the 
fatigue life of the structure. This latter can be done by 
feeding into the computer, from magnetic tape, varying 
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signals which correspond to typical road surface conditions 
which the car is likely to meet. These signals activate the 
computer and a continuous computation is performed, 
giving the stresses in the car structure resulting from the 
roughness of the ride. From this stress record it is possible 
to estimate fatigue damage, and to facilitate these estimates 
Avro have developed a fatigue meter for use in conjunction 
with the computer. 

The computer itself does not design suspension systems; 
but in the hands of an engineer it can be a most useful 
design tool replacing much experimental work. From the 
point of view of car stylists, it means that they can get a 
more sympathetic hearing to their ever-changing demands, 
since engineers can quickly check the effect on ride and 
stability when changes in body shape are suggested. Intro- 








duction of this type of computer into the motor car industry 
is only the beginning, for there are many problems asso- 
ciated with engine design, vibration and noise, for example, 
which ultimately will be handled by computer. 

In anticipation of such wider use, the company has 
developed a computer that is of “general purpose” type, in 
the sense that by the use of plug-board arrangements the 
machine can be controlled to perform many varied types 
of investigation. Many major car manufacturers have 
visited the Avro laboratory and expressed great interest in 
the computer work. 

Prices will be in a competitive range, it is stated, from 
about £8,000 for an instrument capable of solving simple 
problems, and mounting to the region of £22,000 for a 
computer able to carry out more varied forms of work. 





New Plant 


Recent Developments in 


Tus three-spindle Barnesdril honing machine is the first 
of the Model 4014 units furnished with an individually 
controlled pneumatic hone feed to each spindle. This 
improved design feature enables the hone feed calibration 
pressure for each spindle to compensate for varying 
operating conditions caused by bore irregularities and 
different degrees of hardness in the workpiece. 

Individual feed has resulted in marked improvement in 
the finished bore characteristics. Taper and out-of-round 
conditions are less pronounced, and close tolerances on the 
bore size are maintained by correct control of feed pressure. 
This pressure control on the honing stones obviates rapid 
stone wear arising from forced cutting induced by pressure 
variations between individual tools. The method makes it 
possible to use coarser stones, for faster stock removal, and 
yet hold a closer r.m.s. tolerance range. 

An automatic feed timer for clean-up of the bores comes 
into operation when the three bores are sized out and the 
tools have collapsed, while the spindles continue rotating. 
Tools are expanded simultaneously under a constant low 
pressure to the walls of the bores and the timer gives a 
predetermined number of strokes in order to attain the 
desired finish. Generally, from three to five are required. 

Approximately 0-003 in stock is removed by honing from 
the fine-bored walls of the cast iron, six-cylinder engine 
block shown on the machine. By using a three-spindle 
machine only one indexing movement is required to 
complete the honing of the block. 

Loading from a supply conveyor on the left, the operator 
slides the block into the tunnel-type fixture and up to a 
positive stop. It is then clamped hydraulically by pressing 
the appropriate button on the control panel. Depression of 
the “start” button initiates the machine cycle to hone and 
clean-up three bores, index the block to the right, and then 
hone and clean-up the three remaining bores, without 
needing attention. The operator then presses the “unclamp” 
button, slides the block out to a discharge conveyor on the 
right, and presses the “left index” button to return the 
fixture to the loading position. Bore finish is maintained 
at 25-35 r.m.s. and, operating at 80 per cent efficiency, pro- 
duction rate is 32 blocks per hour. 

The machine has a 25 in spindle stroke, hydraulically 
actuated, and is powered by two 15h.p. motors, one for the 
spindle drive and the other for the hydraulic system. All 
Barnesdril machines are handled by Gaston E. Marbaix Ltd., 
Vicarage Crescent, London, S.W.11. 
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and Tools 


Production Equipment 


Automatic cold tube-bending machines 


New fully automatic cold  tube-bending machines, 
specially designed for the automobile and other industries 
requiring large quantities of identical bent tubes, have been 
introduced by Hilgers Maschinen-und Apparate-Bauanstalt 
m.b.H, Rodenkirchen bei Koln, West Germany. Two 
machines of differing capacity are produced. Model 
HyB.70.GV handles tubing up to 2} in. outside diameter at 
speeds up to 450 bends an hour and a smaller unit, Model 
HyB.50.GV, has a capacity up to 2in outside diameter and 
bending speeds up to 600 an hour. Automatic loading tables 
equipped with magazine feed can also be supplied. 


Barnesdril three-spindle bore-honing machine, with individual hone feed. 
The work fixture provides automatic clamping and indexing 


Gaston E. Marbaix Ltd. 









Olsen-type cold bend-testing machine. Capacity is up to 2 in steel bar 
or 6 in wide plate 


Edward G. Herbert Ltd. 


The machine illustrated, the larger of the two models, is 
a self-contained unit incorporating hydraulically controlled 
turntable for bends up to 180 deg, clamping device, 
positioning device, mandrel bar, and angular turning device. 
Up to twelve different angles of bend of the same radius, in 
differing planes, can be bent automatically on a single length 
of tube. The degrees of angles, position of bends and 
degrees of rotation can all be preselected by electrical stops 
which, when set for a particular workpiece, enable the 
machine to produce automatically the finished bent tube. 

After the operator has loaded a length of tube on to the 
mandrel the sequence of bending is completely automatic. 
On the angular turning device, collet jaws grip the tube and 
withdraw it over the mandrel to the preselected position 
ready for the first bend. The hydraulic pressure slide rail 
and clamp are actuated and the bending table rotates, 
bending the tube to the preselected angle required. The 


clamp disengages, the tube is automatically released from 
the former and the table returns to zero position ready for 
the next bend. Then the hydraulic positioning device feeds 
the tube forward to the pre-set position for the next bend 
and, at the same time, the angular turning device rotates 
the tube to a pre-set angle relative to the first bend. The 
second bend is then made and this automatic sequence will 
continue for any number of bends up to a maximum of 
twelve. At the end of the preselected sequence, the finished 
bent tube is automatically ejected. 

The sole selling agent for Great Britain is the Selson 
Machine Tool Co. Ltd., 41-45 Minerva Road, North Acton, 
London, N.W.10. 


Cold bend-testing machine 

A motor-driven cold bend-testing machine suitable for 
bending iron or steel bars up to 2 in square or plates up to 
6 in wide has recently been built by Edward G. Herbert Ltd., 
Atlas Works, Levenshulme, Manchester, 19. The specimen 
to be tested is bent to a maximum angle of 180 deg around a 
centre pin; five pins of standardized sizes being supplied. 
The pusher pin is mounted on a substantial table and is 
readily adjustable in relation to the centre pin so that a 
perfectly smooth bend of constant radius may be obtained. 
Around the periphery of the moving table a graduated scale 
is provided so that the angle of bend of the specimen is 
continuously indicated throughout the test. 

The load is applied by a 5 h.p. motor through a worm-type 
reduction gear to the table, which is formed of a steel casting. 
Heavy steel-plate and wire-mesh guards are provided to 
protect the operator against possible injury arising from 
fracture of the specimen during a test. 

This machine was built under licence from the Tinius 
Olsen Testing Machine Company, Philadelphia, U.S.A. for 
which Edward G. Herbert Ltd. acts as sole agent in Great 
Britain and Eire. 


Fluorescent work light 

A new addition to the range of Allen fluorescent work 
lights, designed to facilitate fitting or maintenance work 
on plant and machinery in cramped and awkward locations, 
is a model designated Type A.103/G particularly suitable 
for use in vehicle workshops. It comprises a 2 ft, 20 watt 
fluorescent tube contained in a sealed Perspex cylinder 
housed in turn in a heavy-gauge steel reflector. One end 


Hilgers fully automatic cold 
bending machine, to handle 
tubes up to 22 in diameter and 
11 ft 6in maximum length. 
Twelve stop positions, twelve 
angles of bend, and twelve 
angular turning stops can be 
pre-set for a single tube 
Selson Machine Tool Co. Led. 
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of the reflector is attached by means of an adjustable joint 
to a hollow, cast-aluminium base which houses the control 
gear. It can be used in, on, under, or by the side of vehicles 
and the lamp can be positioned to throw light in any 
direction. Being without heat or glare and casting virtually 
no shadows, working conditions and efficiency are improved. 

This new model meets the requirements of the London 
County Council under the Petroleum (Regulations) Acts 
1928 and 1936, and is very robustly constructed to withstand 
hard usage in the workshop. The whole unit is sealed and 
the cable is oil proof. With a tube life of 5,000 hours and 
a consumption of only 20 watts, running costs are negligible. 
Standard models are for 200-250 V, 50 c/s A.C. supply, but 
lights are available for non-standard voltages and fre- 
quencies. The manufacturers are P. W. Allen and Co., 
253, Liverpool Road, London, N.1. 


Spray-washing machines 

New standardized industrial spray-washing equipment 
recently introduced by the Electro-Chemical Engineering 
Co. Ltd., of Sheerwater, Woking, Surrey, includes single- 
stage and two-stage machines fitted with either mesh-belt, 
flight-bar or overhead-monorail conveyors. All machines 
can be supplied with drying sections if required. Particular 
attention has been given to those design aspects affecting 
accessibility, maintenance and safety. 

In operation, the parts to be cleaned are loaded on to 
the conveyor and carried through a steel canopy, where they 
are sprayed from the top, sides, and bottom with pump- 
circulated cleaning agent delivered through stainless steel 
nozzles adjusted to give the maximum coverage of the work. 
Full-width, roller-mounted, sliding doors and a translucent 
glass-fibre roof hatch improve access to the canopy interior. 
Vertical monoblock pumps are employed which eliminate 
external pipework and gland spillage. The two canopy 


openings are equipped with internal lip extraction ducts, 
connecting into fume-extraction stubs mounted on top of 


the machine. Emergency stop buttons are fitted to each 
end of the conveyor, the drive mechanistn of which is fully 
guarded. 

The solution tank is provided with removable covers and 
a quick-release door, with a space between the tank bottom 
and the shop floor to give access for hosing down. A quick- 
filling water service connection is provided, with a float 
valve to maintain the cleaning agent at constant level during 


A single-stage industrial spray- 
washing machine equipped with 
a flight-bar conveyor. It is one of 
a range of standardized machines 
with conveyor widths from 18 in 
to 30 in. Gas, electric, HPHW, 
or steam heating is available 


Electro-Chemical Engineering Co. Ltd 
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The Allen 20W fluorescent lamp, suitable for operations under vehicles 
or plant maintenance in awkward locations 
P. W. Allen and Co. 


operation. An overflow weir prevents overfilling and 
enables floating contaminants to be removed from the 
surface of the cleaning agent. Complete emptying of the 
tank is facilitated by a sloping bottom and a drain sump. 

Pump output is rated to allow solids to settle before 
recirculation of the cleaning agent, and detachable strainers 
are provided on the suction side of the pump. Delivery is 
controlled by a hand valve, and the pressure and tempera- 
ture gauges are flush mounted in a sealed chamber, which 
protects them from physical damage and from the ingress 
of water vapour. Heating is by gas, high-pressure hot 
water, steam or electricity. 

All exposed metal parts of the machine are phosphated 
and painted with two coats of alkali-resistant enamel. The 
standard range of sizes includes conveyor widths of 18 in, 
24in and 30in for the mesh-belt and flight-bar type 
machines. Variable speed drives, special heavy-duty 
conveyors, and thermal insulation are available as optional 
extra equipment to meet specific requirements. 
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Zeroing device for steering gear 


Every effort is made to reduce the effort 
required to operate the steering wheel and 
tho fell sdfenion of this teend is to cevert *0 

power assistance. Such arrangements are 
Fdmirable on winding roads, in towns, 
ing. At high speeds on 

» however, it may be difficult 

» since for slight 

Age uired 


— To apply springs to each side of 
pen oe tig position ye in = 
resto orce increasing e - 
cals wheel deflection and foo wil 
steering more fatiguing. 
It is proposed, therefore, to apply a 
restoring force by a spring operating 
a cam device so that it is effective 
pos fev or - limited angle of wheel movement 
pears with continued movement. 
A cubetantialiy heart-shaped cam A, 











Deflection 
No. 798110 


secured to the steering shaft, is engaged by 
a roller follower B journalled on lever C 
constrained by spring D. 

As the steering shaft is rotated, the 
relationship of cam A and follower B is 
changed and the point of application E of 
the spring force is displaced from the 
neutral axis x—y, thereby creating a 
restoring moment. This moment is 


represented by the curve F. Curve G 
shows the restoring force between the road 
and the steerable wheels and curve H the 
resulting total force when the steering 

ie is small. 

n practice, the cam is active over about 
90 deg only on each side of straight ahead; 
these areas being spiral arcs and the 
remaining 180 deg a circular arc. If 
steering wheel rotation is more than 270 
deg the cam will again influence the 
restoring force, but by so little that it is 
of no consequence. Patent No. 798110. 
S. A. Andre Citroén (France). 


Vehicle hydraulic system 


A current trend in vehicle development 
is to instal an increasing number of power- 
operated components such as steering 
devices, brakes, windshield wipers, seat 
adjusters, window lifts, convertible heads, 
door locks, boot lids and bonnet lids. 
Many of these are, or could be, hydraulically 
actuated and many are provided with a 
separate power system. In this invention 
all such ——— are operated from a 
common source of fluid pressure, com- 
prising a hydraulic amplifier deriving its 
input from a low-pressure pump. 

Referring to the schematic layout of a 
suggested system, A indicates a con- 
ventional hydraulic pump which may be 
driven from the engine or, more con- 
veniently, incorporated in the vehicle’s 
automatic transmission unit. Use of a 
transmission pump avoids the necessity to 
provide a separate pump or pumps, but 
the pressure is of the order of 100 lb/in? 
only. Since considerably higher pressure 
is required for such items as brakes or 
steering gear, an amplifier B is provided in 
the pressure supply conduit. A high- 
pressure conduit C connects the amplifier 
to the various components and another 
conduit D provides a return to the pump. 

The high-pressure conduit C supplies 
pressure fluid to power brake mechanism 
E, power steering device F and, if desired, 
other hydraulically actuated components 
indicated diagrammatically at G. Also 
connected to conduit C is an accumulator 
H, of the type comprising a cylinder 
having a reciprocable piston. The accu- 
mulator is precharged, through valve J, 
with air to a pressure of 300 Ib/in* and the 
introduction of pressure fluid to the oppo- 
site end of the cylinder will displace the 
piston until the air pressure is built up to 
the equivalent of the hydraulic pressure. 

The accumulator, therefore, can supply 
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an instantly available volume of fluid under 
high pressure to satisfy the initial demands 
of braking and steering mechanisms. 
Patent No. 8 501084. Ford Motor Co. Ltd. 


Disc brake 


On this brake the pressure plates 
carrying the friction pads are resiliently 
mounted from the anchor plate and thus 
the complete yoke can float to permit 
actuation by a single pressure cylinder. 

Pressure plates A and B, provided with 
pads of friction material, are furnished at 
their ends with bushes C for support and 
guidance on sleeves D mounted on the 
anchor plate E. The sleeves house springs 
F which normally space the plates A 
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away from brake disc G. Brake cylinder 
H, attached to pressure plate A, has a 
piston having a cylindrical extension J 
which is slotted and engaged on one arm 
of yoke plate K. The other arm of this 
member is engaged in pressure plate B. 

Upon brake actuation, pressure fluid is 
introduced into cylinder H, the piston is 
displaced, and the reaction displaces yoke 
plate K to balance the pressure of the friction 

ads on opposite sides of brake disc G. 

hen the brake is released, springs F 
urge the plates away from the disc. 

A bifurcated lever L is articulated to the 
yoke plate for the mechanical actuation of 
the brake by means of a hand-brake lever 
(not shown) and a rod in tension. The 
operative end of the lever bears, at each 
side of the yoke plate, on cylindrical 
extension J of the brake cylinder piston. 
Actuation of the hand-brake lever causes 
the piston and the brake cylinder to force 
pressure plate A against the brake disc. 
The reaction to this force is passed 
through the fulcrum of lever L and yoke 
plate K to pressure plate B on the other 
side. Patent No. 800832. H. Teves and E. 
A. Teves (Alfred Teves Maschinen-und 
Armaturenfabrik KG. Germany). 
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years of it, is the startling record of this Hoffmann 
Ball Bearing on a Royce crane. And after this 
marathon run, wear is imperceptible on the moving 
parts and only very slight damage to tracks, 
due to the ingress of foreign matter. 
If you have a Hoffmann Bearing which has been in 
service for a similar period or longer, we should be 
most interested to have details. The bearing would 
naturally be Hoffmann, as we were then the only 


British manufacturers of the radial ball bearing, 


BALL & ROLLER BEARINGS 
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HOFFMANN MANUFACTURING CO. 
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The First Tool in the 
od UT ie -Ele ct World to Combine Secure 
Locking with Parallel 

Jaw opening. 


ET iy BRITISH PATENTS 576142, 731731 also Foreign Patents 


SELF-LOCKING 


@ Jaws open to $". . . . always parallel 
© Ratio of gripping pressure to hand 
pressure about 1/50 to |! 


® Can be used as fixture or as hand tool TIME FOR SETTING & CLAMPING 
10 SECONDS! DO YOU KNOW OF 


© Simple to use yet so sure in its action ANYTHING FASTER? 


Speed Tools Lt 


VEREKER HOUSE, GRESSE ST., LONDON, W.I. Museum 1039/1099 





What is 
Duraglas... 


It is the registered trade name of a range 

of glass-fibre fabrics, which are woven 

exclusively by TURNERS, for plastics 

reinforcement. There is a comprehensive Siege we are exhibitin 

variety of products available, gt” at oe! ' -. 

consequently, Duraglas materials, pat cat od! * e@ 

together with the complementary tet 4 . “us 

Duramat chopped strand mats, are used . ey yh Tee conn gaua 

as reinforcements for plastics structures ta" fi exhibition 

of all kinds. olympia 17-27 June 
{TAND 207 


In a diverse number of industries a 

Duraglas offers unlimited scope for LS yoy RR AG 4 AS Regd. 
the designer of the future. For full Za 

details of products and applications THE KEY TO PLASTICS REINFORCEMENT 


send for your copy of our catalogue 


TURNER BROTHERS ASBESTOS CO. LTD. 
ROCHDALE, ENGLAND 
A Member of the Turner & Newall Organ sation. 
dmTA132 
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MALLEABLE IRON CASTINGS OF ALL TYPES 


WHITEHEART - PEARLITIC - WELDABLE - BLACKHEART 


(Produced to British, Standard Specifications) 


From our two foundries are available jobbing and repetition Malleable Castings up 
to 70 lb. in weight, for agricultural machinery, automobiles and tractors, builders’ 
ironmongery, electrical and general engineering, railway and similar applications. 
Our new, fully mechanised, foundry incorporates all the latest developments of 
foundry practice. 

We specialise in sharp, accurately-sized castings combining strength and ductility. 
A unique feature is ready machinability, which we claim to give an advantage of 
10% in fast cutting, so cutting costs. If required, we can supply work finish machined 
in our own shops. 

All castings are subject to Quality Control using chemical-physical and sand 
laboratories, with the result that over the last 5 years our rejects from customers are 


less than 2-7 castings per 1,000 delivered! 


Special: Blackheart Castings which are still tough and ductile at sub-zero 


temperatures. 
@ We direct attention to our very high grade Pearlitic Malleable Castings, 
of exceptional strength and toughness. 


Weldable Malleable Castings are of considerable interest to designers in 
solving production difficulties, as they can be combined with other 
materials into composite fabrications. Full particulars on request. 


Castings for the followingindustries: 
(1) Agricultural 


C A S f I | (2) & (3) Commercial vehicles 
(4) & (5) General engineering 


(6) Motor cycle 
(7) Automobile 


SELBORNE STREET, WALSALL + STAFFS + Tel: Walsall 3118-9 
Founded 1835 


and at LICHFIELD ROAD, BROWNHILLS, STAFFS. Tel: Brownhills 2318 
c3 
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‘Doc’umentary evidence 


‘Doc’, the personification of all our scientific brains, has at his 
disposal a library in which are filed nearly 20,000 references 
to previous experiments and their results in all fields of rubber 
technology. 

If he cannot there trace a ready-made answer to your problem, 
he is additionally blessed with scientific and technical resources 


plus experience which will rapidly provide a bespoke result. 


JOHN 1 may 


Solves your problems 





JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER * TELEPHONE 36531 
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DEGREASING AND 
CLEANING PLANT 





At an Australian Factory of Guest, Keen & Nettlefolds Ltd. 
bolts and nuts are washed, rinsed and dried by this 
Dawson Rotary Drum machine at the rate of up 
to 10/15 cwts. per hour. This is only one of the many 
applications of this highly efficient metal parts 
cleaning machine which is widely used in this 
country and overseas for handling parts as widely 
different as H.E. Shells, hydraulic brake fittings, tap 
bodies and pipe fittings. And the Rotary Drum machine 
is only one of the Dawson range of metal parts 
cleaning units which are available for handling 
everything from small typewriter parts to large diesel 


engine cylinder blocks. 


Sole Distributors 
DRUMMOND-ASQUITH (Sales) LTD. 


King Edward House, New St..Birmingham 
Tel. Midland 343 


Manufacturers: DAWSON BROS. LTD., GOMERSAL, Near LEEDS. Tel. Cleckheaton 3422 (5 lines) 
London Works: 406 Roding Lane South, Woodford Green, Essex. Telephone: Wanstead 7777 (4 lines) 
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SPIRAL BEVEL 
CROWN WHEELS 
AND PINIONS 
TO SUIT ALL 
TRANSMISSION 
NEEDS 


a. 
>s \N MOSS GEARS 


MOSS GEAR CO. LTD - CROWN WORKS - TYBURN * BIRMINGHAM - 24 


Telephone : ERDington 1661/6. Telegrams: ‘Mosgear Birmingham’. 





international plastics exhibition & convention 


two years progress 
in plastics 


presented in two outstanding exhibition numbers 


BRITISH PLASTICS enlarged Exhibition Numbers will record in story 
and picture, fact and figure—the tremendous surge of progress over 

the past two years in the plastics industries of the world. Whether 

you are able to visit the International Plastics Exhibition or not— 

make sure of your copies of June and July special issues. 

SHOW GUIDE—JUNE SHOW REPORT—JULY 


Previewing the Exhibition, with The special issue presenting the full 
descriptions of exhibits from 15 story of the International Plastics 

countries, floor plans, quick-reference Exhibition & Convention —a permanent 
charts to materials, manufacturers, fabricators, and indispensable record of the greatest display 
plant and equipment. Greatly enlarged— of plastics products, machinery and materials 
lavishly illustrated. ever staged in Britain. 


Out next week Out 15 July 


BRITISH PLASTICS 


the journal organizing this great event 


from newsagents 3s 6d 
ILIFFE & SONS LTD DORSET HOUSE STAMFORD STREET LONDON SE1 
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Constructing drop hammer dies is expensive 
when conventional methods are used, and 
most of the cost goes in labour. A saving of 
from {10 to £20 per square foot can be 
effected by facing both punch and die with 
Araldite, instead of fettling and hand finish- 
ing the surface contours. The photograph 
shows a drop hammer tool, comprising 
punch and die, in which both components 
are of zinc-based alloy faced with Araldite. 
It is used by de Havilland Aircraft Co. 
Ltd. for the production of flame shrouds in 
26 s.w.g. Alclad for the Comet 4. 


Let’s face it 








A recent publication, “Araldite for Tooling” 
manual B.T., describes processes which save 
much time and money. It gives methods and 
formulae covering many applications of 
epoxy resins for tool making. A copy will 
gladly be sent on request. 


Ar aldite epoxy resins 


Araldite is a registered trade name 


CIBA (A.R.L.) LTD. 


DUXFORD, CAMBRIDGE - TELEPHONE: SAWSTON 2141 
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_ put power where you want it 


Power for many purposes. Power to drive your own 
plant efficiently, or to add further distinction to the 
equipment you make and sell. Power. As much (up to 
1 h.p.) or as little as you need, in a wide range of 
mountings, but always with the reliability for which all 
G.E.C. engineering is famous. Power, from 

sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock—that’s 
another advantage of dealing with the G.E.C. 


G.E.C. manufacture many types and sizes of fractional motors 
for light industrial and domestic drives—whether for your 
plant or products our engineers will always be pleased to help 
you choose the right motor for the job. 


Fully detailed illustrated publication on application. 


THE GENERAL ELECTRIC c@. 
= MAGNET HOUSE, KINGSWAY LONDON w. 
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A BRITOOL set costs 
LESS than it SAVES in 
time. Available in ALL 
combinations and for ALL 
industries. Socket, Ring, 
Open jaw and many other 
wrenches in English, 
American, Unified & 
Metric sizes. Chrome 
Alloy Steel, superbly fin- 
ished. Longest possible life. 
THERE IS A BRITOOL 
SET TO SUIT YOUR 
REQUIREMENTS. 


Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 
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British built 


This photograph illustrates the HP.30 Hydraulic Machine broaching 
broaching components with a spline broach. 
The machine is controlled by push buttons 
placed conveniently at the operator’s right hand. machines 
Other features include automatic limit switches 
and variable cutting speeds. 
Standard Horizontal Machines range from 
9,000 lb pull—30" stroke to 


100,000 lb pull—78" stroke 


Photographs ; Courtesy of 
The Butler Machine Tool Co Ltda Halifax 


come to LA p 0 NTE for better broaching 


The Lapointe Machine Tool Co Ltd 


Otterspool Watford-by-Pass Watford Herts 
British Made 5 i 
Telephone tford 31711/2/3/4 Cables Lapointe Watford 


Machine Tool Company Hudson Mass. USA 
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WHY A SLOTTED SHANK ? 


The slot exposes a sharp, serrated cutting edge, enabling 
* Shakeproof’ screws to cut their own thread with a true tapping 
action. Assembly costs are reduced because of the elimination of a 
separate tapping operation, and the self-cut threads mate accurately 
to ensure a vibration resisting fit. ‘Shakeproof’ thread cutti 

screws are available for use in hard metals, ordinary ap aad 
plastics. They give greater efficiency, with savings in time and cost. 


A.I.D. APPROVED 





FOR PLASTICS & 
FOR METAL] FOR DIECASTING|}SHEET METAL 


TYPE 1|TYPE 23/TYPE 25 


(Special coarse 
pitch thread) 














(All standard threads) [cau soandard Gweadl 


“SHAKEPROOF 


REG. TRADE MARK Nos. B611535 


THREAD CUTTING SCREWS 


British Patents Nos. 386895 ° 551478 





BARBER & COLMAN LTD 


BROOKLANDS - SALE CHESHIRE 


TELEPHONE: SALE 2277 (4 lines) 
TELEGRAMS: ‘‘BARCOL”’ SALE. 


SHAKEPROOF 


PROL 


“Dealers and Factors enquiries to the following appointed 
“ SHAKEPROOF” stockists :— 


Nobby Distributors Ltd. 438 Harrow Road, London W.9. 
Wordrew Ltd. 173 Princess Street, Manchester, 1. 








Get perfect ‘originals’ and 
first-class prints with TUR- 
QUOISE pencils. Extra- 
smooth TURQUOISE 
pencils actually ease your 
work! TURQUOISE lead 
_ lasts longer for every shar- 
“\, \pening. Holds a_ needle 
point under great pressure. 
It’s made from 100% elec- 
tronic graphite to give 
denser, more opaque lines 
for cleaner, sharper repro- 
ductions. Lines rub out 
without a trace if required. 
No omissions, no fade-outs, 
no ‘ghost’ lines on your 
prints! 17 precise gradings 
from 9H to 6B. 


every time with \ fico avanasce: 


Turquoise drawing 
leads 2B to 6H 


tas | pencils 


8/6 per dozen 
EAGLE PENCIL COMPANY, ASHLEY ROAD, TOTTENHAM N.17 
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The nn Cuil 
thin wall inves 
ae NEWS / 


—TO DESIGNERS 














Standard Wall New thin wall 
CROMARD liner CROMARD liner 


CROMARD LINERS IN SECTION 
THIS IS THE NEWS—The new CROMARD thin wall liner permits the largest 
possible bore in new or existing designs. They are the answer to the manu- 
facturers’ quest for more power allied to the hard chrome non-wearing 


property of CROMARD already known as the answer to cylinder wear. 


The new ROOTES Medium Diesel Engine fitted to COMMER 4, 5 and 6 ton models has the latest 
thin wall type CROMARD liners fitted as standard. 


LAYSTALL ENGINEERING COMPANY LTD. 
53 Great Suffolk Street, London, S.E.1 Telephone’: WATerloo 6141 
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the new ROVER 3-litre 


EKGO plastics au 


EKCO PLASTICS WERE RESPONSIBLE for the tooling and 
moulding of the instrument panel and steering column 
shroud for the new Rover 3-litre. 

A complete assembly comprises up to nine separate mould- 
ings, the structural parts being phenolic while the gear-change 
indicator plate and the instrument unit facing are in ‘Diakon’. 
The lettering is moulded in the ‘Diakon’ panels, then filled in 
white and the panels sprayed black, the gear-change indicator 
being illuminated, in the finished assem- 

bly, to provide softly glowing markings 

for night driving. An interesting feature 

of the instrument panel facing is a 

unique Ekco technical development 


which entirely eliminates flow marks 


and knit lines around the five smaller 

holes. The complete project involves eon” 
eighteen different mouldings, selective 

assembly allowing for the different ees 


requirements of alternative gearchange 


facilities and left- and right-hand drive. If you have any moulding problem, however complex, EKCO 
PLASTICS have the designers and engineers to help you solve it. 


© EKEO ruustics ror inovstay 


EKCO PLASTICS LTO ° SOUTHEND-ON-SEA e ESSEX Members of the British Plastics Federation 





W.P.S421, 








High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustraced, this book is a complete 
treatise on current American practice. 
83” x5". 776 . 521 illustrations. 
Torque Converters or 105s. net. By ial 106s. 9d. 
Transmissions 


5th Edition. 
Describes the principles and operation 


The Automotive Chassis 


Without Power Plant. 3rd Edition. 

An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 84” x5”. 616 pp. 400 illustra- 
tions. 80s. net. By post 81s. 9d. 


P.M. HELDT s.a2. 


explains 


principles and 


practice 
High-Speed Diesel Engines 

7th Edition. 

For Automotive, Marine, Railroad and 


in the American 


automobile 


industry 


of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
ters on power transmissions include 
electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
84” x5”. 476 pp. 285 illustrations. 
70s. net. By post 71s. 9d. 


Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
83” x5”. 472 pp. 288 illustrations. 
65s. net. By post 66s. 9d. 


From leading booksellers. Published by : 
ILIFFE AND SONS LIMITED - DORSET HOUSE - STAMFORD ST., LONDON, S.E.1 
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Photograph by 
lelegraph & Argus, 
Bradford 





The David Brown Aston-Martin DB.4 is a thoroughbred of the car world, 
turning the heads of all who see its elegant design and witness its 
phenomenal performance. We feel justly proud that Hepolite products 

play an important part in setting the DB.4 at the head of the field. 

For many years we have supplied components to this famous stable, gaining 
vast experience in the design and manufacture of pistons, gudgeon pins, 
and cylinder liners of the highest quality. The same high standard 

of craftsmanship and precision engineering goes into all our products for 
both the manufacturing and replacement trades. 





HE oO ITE HEPWORTH & GRANDAGE LTD., ST. JOHN'S WORKS, BRADFORD 4 


Established for over 50 years There is no substitute for experience 
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B. PRIEST & SONS LTD. otp nit - stares - ENG. 


VSvrses 








Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them! 


make a bolf, for at / 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 


M-W.61 
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| Single reduction underdriven with horizontal 
input and output shafts. Centre distances 3, 4, 5, 
6,7, 8,9, 1Oand 12 inches. 
Single reduction overdriven with horizontal 
Holroyd HO | input and output shafts. Centre distances 3, 4, 5, you know y gear sbeed 
6,7, 8,9, |O and 12 inches. tat 
ahs ' e delivered immediately 





Holroyd HU 
} 
| 





Single reduction with vertical output shafts and T to 12° 
Holroyd HV horizontal input. Centre distances 3, 4, 5, 6, 7, 8, , —- 1 can he order 
9, 10 and 12 inches. oa : 


p 
7.1 


of the 





Holroyd Verso +", 4", 6” and 8” centre distance. Suitable for the table 
underdriven, overdriven or side mounting. acer witha 
| Made in three sizes—I}, 12 and 24 inch centre nt tance over 12", we can usually 
Holroyd F distance, and suitable for a variety of mounting emble ar é t in a matter of 
positions. 





y ge book about 
All the above are available with any of the following ratios: — .; folroyd worr ed reducers and you 
5, 74, 10, 15, 20, 25, 30, 40, 50, 60 and 70 to |. slways hav plete details of our 


AI these can be delivered from stock. 


Holroyd 90 YEARS OF GEARS 
JOHN HOLROYD & CO LTD., MILNROW, LANCASHIRE 
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FULLER HORSEY 


SONS & CASSELL 


Keym & o) 40)- ee W124) 10) ee he) pole), eu Om EE) Tre le) 4-V Et) 





MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 
of small metal pressings. 
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as clean as a Gloucester Casting 
\ : % 
( 


“As clean as a Gloucester’ Casting” means that Gloucester 
malleable iron castings are of high definition, 

true to pattern, cleaner and smoother because of better 

sand practice and better fettling. 

Mould and core sands and their bonding additives are under 
constant laboratory supervision, even the very sand 

grains are sized and numbered, and consistency and distribution 
of sand are strictly controlled by a continuous 

mechanical unit. The high refractory characteristics 

prevent sand “burn-on” at re-entrant angles, thus greatly 
increasing the life of cutting tools during the machining process. 
The new elevator-type electric furnace anneals in 48 hours - 
—instead of the usual 7 days. It also allows greater 

control of the component during annealing, resulting 

in uniformity of metal, greater strength, and resistance to impact. 


Brake shoe for small vehicle 
in Malleable Iron. 


Bearing bracket in 
Malleable Iron. Weight 3$lbs. 


A typical Gloucester Malleable specification. 


SLOLWCL STL 





Gloucester 


Blackheart Malleable 


Gloucester Lamellar 
Pearlitic Malleable 








Elongation - 18% 
Yield Point .. I2tons 
Tensile Strength 2§ tons psi 





Elongation . 5% 
Yield Point .. 24tons 
Tensile Strength 35 tons psi 





4 } 
<t 
Ay 


* GOOD CASTINGS 


Gloucester Foundry Ltd., Emlyn Works, Gloucester 


Telephone: Gloucester 27041 


Telegrams: ‘Pulleys’ Gloucester 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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130 SHAFTS FACED AND 


Facing & off each end and drilling 
2" centres in 2}" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 
to centres or recentring 





ENGINEERING CO. LTD. De ao. wna Standard bed 


CENTRED PER HOUR 


" rd 
Faces 3 diameter cago 
mum 
0 Mcnscei men Vices have ag eed 
file Milling Machines, Short ss , 
re i andled 6. 


ng Machines, Multiple um length h 
Minim lengths to 


274, 48 





to 
ecial Machine Tools for take work UP 


COVENTRY prone: covery eco nn or 72° long. 











SERVICING 
GUIDE | 


to British Motor Vehicles 





Covering 
many 1955 & 1956 
vehicles 





* Still available 
VOLUME 1 : By Post 66s. 0d. 
VOLUME 2 : By Post 44s. 6d. 
VOLUME 3 : By Post 52s. 6d. 











VOLUME A volume 
of essential data 
not available from 
any other source 


Providing complete maintenance information on 40 British 1955 & 1956 cars 
and commercial vehicles, this book contains details unobtainable from any 
other publication. Based on personal research among manufacturers, it is an 
essential source of knowledge for every service engineer and repairman. 


Vol. 4 includes 22 eight-page Data Sheets concerning vehicle and engine 
servicing—18 four-page Sheets dealing with components—new “exploded” 
views of all major parts—specially compiled conversion and reference tables. 
It will pay for itself as it speeds your work through—however few repair jobs 
you tackle! 


From small saloons to six-ton trucks, from oil seals to overdrives, this unique 
guide covers every major overhaul, maintenance and tune operation. With 
Vols. 1-3 of the series, it forms the world’s most comprehensive reference for 
the servicing of post-war British vehicles. 


SUPPLIES STRICTLY LIMITED — — ORDER NOW: @ 17 6 
By post 60s. in United Kingdom only 


TRADER PUBLISHING CO. LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 
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What exactly do you mean by QD ? 

It’s a piston for re-vitalising tired engines. 
Tired ? 

After twenty or thirty thousand miles, 
especially on heavy duty work, most engines tire 
a little. Tiring is expensive. Your accounts are 
showing that several of your vehicles are 
heavy on oil. Your drivers are complaining of 
low power and are taking longer over their 
journeys. Fundamentally, that’s largely due 

to cylinder wear. 


In other words, you think I need new pistons ? 


Probably. It depends upon the amount of 
wear involved. It is possible that the trouble 
can be cured with Duaflex alone. 

Duafiex ? 

The D part of QD. When piston wear is not 


excessive you can fit Duaflex Rings to 
existing pistons to compensate for cylinder 
wear, restore power, cut oil consumption, and 
give thousands more miles of lively 
performance. All for about a sixth of the 
cost of a replacement engine. 

And if the pistons are badly worn ? 
Then new QD pistons are the 

answer, complete with Duaflex and 
Quickseat Top Rings. Your service 
engineer can determine the best 

course after measuring the bores and 
pistons. You can rely on these 

products curing the trouble. 

Wellworthy have been specialising in 

this field almost since motoring 

first began. Q.E.D. 


If you have got vehicles in your fleet running up your lube oil bills, heavy on fuel 
and doing far too much low gear work, fit OD. Write now for literature and 
address of nearest Stockist to Dept. A6. 


WE LLWORTHY 


THE CHOICE OF THE EXPERT 
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WELLWORTHY LTD LYMINGTON HANTS 





USE 


CLANCEY 


CAST-IRON CHILLED-FACED 
VALVE GUIDES TAPPETS 





G-CLANCEY L'™®- BELLE VALE 


VALV#I Gl 


— - HALESOWEN 


Vi TAPPETS i 


lELEPHONE: CRADLEY HEATH «- 69411-2-3 





SAFE! ne: @ 


THE ORIGINAL 
SYNCHRONIZING 


vere === (00K to LEAD 


VACUUM 
TRAILER BRAKES 


SAFETY BREAKAWAY SYSTEM 


(S.B.S.) 
(Approved by Continental Governments) bh The technical officers of the Association are always 


FEENY & JOHNSON LTD lem 


134-136 EALING ROAD, WEMBLEY 


MIDDLESEX 
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for quality in bearings 





LEAD DEVELOPMENT ASSOCIATION, 18 Adam Street, London, W.C.2 
Telephone: WHitehall 4175 Telegrams: Leadevep, Rand, London 











It’s a more profitable move... 





with OT RALOM 


REGO. TRADE MARK 


ana MG 5 bodywork 


REGO. TRADE MARK 


Bigger loads—lower running costs 
Bigger profits ! 


# ‘Duralumin’ has been used for the entire cab, bodywork, sub-frame and 
flooring of this 25 cu yd capacity end-tipping vehicle. Specially built 
for John Hudson Ltd. for transporting coal in bulk, its durable body- 
work must withstand arduous duties. 

(Courtesy Duramin Engineering Co Ltd) 


2 In this ‘Duple’ motor coach ‘MGs’ alloy is used in the form of durable, 
easily cleaned chequer-plate for flooring, steps and wheel arches. It 
resists the abrasive wear of scuffling feet, kicks and bumps, and a quick 
wash over keeps it bright and clean. (Courtesy Duple Motor Bodies Ltd) 


3 Strong lightweight ‘Duralumin’ has been extensively used in the body- 
work as well as for the entire flooring of this modern delivery van, made 
for Bentalls Ltd. of Kingston-upon-Thames. Unloaded weight is con- 
siderably reduced and as a result running costs will be lower. 
(Courtesy Duramin Engineering Co Ltd) 


@ This Leyland Octopus eight-wheeler is fitted with heavy-duty ‘Dura- 
plank’ flooring manufactured from ‘Duralumin’. This enables it to 
withstand abrasive, heavy wear and accept loads where weight is 
concentrated in small areas of the flooring. 

(Courtesy Duramin Engineering Co Ltd) 


Our Technical Sales Section will gladly help you to take 
full advantage of ‘Duralumin’, ‘MGs’ or any other James 


Booth light alloys, for modern motor vehicle bodywork 


‘ies HIUo 


James Booth & Company Limited, Argyle St. Works, Birmingham 7 


Extrusions, large forgings, plate, sheet, strip, tubes 
and wire in brass and copper, as well as light alloys 
TGA sB7 165 
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Now even closer 
tolerances on Habershon 
cold-rolled strip 


New, fully-automatic electronically 


controlled plant in operation at 


Holmes Mills 





Now you can depend even more on the traditional 
‘quality in quantity’ of Habershon steel strip. 


Faster production: micro-measurements more con- 
sistent than ever before: tolerances even closer than 
those required by the strictest specification—all 
this is made possible at WHabershons by the 
recent installation of completely automatic plant. 


Progress is our greatest product 


Habershon 


STEEL STRIP AND SHEET 





J. J. HABERSHON & SONS LIMITED, ROTHERHAM 
Telephone : 2081 (6 lines) 
LONDON : Enterprise Works, Ange! Road. Edmonton, N.18 
Telephone : Edmonton 508! 


BIRMINGHAM : Daimier House. Paradise Street, Birmingham, |! 
Telephone : Midland 1966 





PUSH-PULL 


(DASHBOARD) 


CONTROLS 


LIST 379 


# 





AMAL LTD HOLDFORD ROAD BIRMINGHAM 6 


A.208 











ANTI- 
CLOCKWISE 
ROTATION , 

(ON REQUEST) * \ 


CLOCKWISE FOR 
ieee Vale), | CLOCKWISE 
lene wale), | 


FEL 
; WY) 





Banish rotary 
shaft leakage on 


e coolant pumps 
e hydraulic transmission systems 
by fitting 
() flexibox} MECHANICAL SEALS 


Write now for sull information to 
FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 
Telephone: Trafford Park 1477 - Telegrams: Flexibox Manchester Telex 
Agents and representatives in all parts of the world. 
Associated companies in U.S.A., France and Germany. 
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Automotive Engineering Limited 


One of the Sheepbridge Engineering Group 


The Green, Twickenham, Middlesex Telephone: Popesgrove 2206/9 Telegrams: Motif, Twickenham 


Automobile Engineer, fune 1959 











HIGH DUTY CASTINGS 


for the 


HUMBER SUPER SNIPE 


CG. & B. 


SMITH LIMITED 


lronfounders - Wolverhampton 


























quality 
in special 
purpose 
steel 





ALLOY AND 
SPECIAL CARBON 
STEELS 
t drawn or smooth 


Black rolled, brigh 
ae in heat-treated or unheated 
conditions. Free cu! steels, heat- 
resis’ steels, die steels, shear blade 
steels, speed tool steels, stainless 
steels, valve steels, hollow steel bars. 


& ELLIOTT Suse rss. LTD. 
viele * Wharf Work: Sheffield 9 
Tel 2 41121 (Ss ines), Telegrams: * ‘Blooms, Sheffield, ut 
nae 


Birmingham Office: 2 


Street, S.W.8. 
Chambers, 118, New St., 2 


IF YOU WANT 
THE FINEST RADIATORS 


Then go to the specialists — Marston 
Excelsior. Radiators, in light alloys and 
in copper, are just some of the many 
different components that Marston de- 
sign and fabricate. The highest standards 
of design, based on years of specialist 
experience, are represented in all these 
Marston’s products, which are renowned 
for their utmost efficiency and outstand- 
ing reliability. Marston radiators are 
in front of the finest. 








MARSTON EXCELSIOR LTD 


(A subsidiary company of Imperial Chemical Industries Ltd.) 


WOLVERHAMPTON & LEEDS 
Tel: Fordhouses 3361 or Leeds 637351 


MAR,238 
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~“This is a job for Coopers. 


And itis in the design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 
there is to know about Filters and Strainers. They are prepared 


COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 
consultation at all 
times. 


AIR CLEANERS - STRAINERS - FILTERS - GASKETS 
WASHERS - LAMINATED SHIMS - PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 1043-7 
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Better see us about the castings. 
You'll want a continuous supply of exact, 
flawless castings and we have the technical 
teamwork to give it to you. See us soon. 
let our design engineers in on the ground 
floor. That way—without departing from 
your essential specification 
that the fina! casting is completely free 
from hidden structural fault. And when 
production begins, leave it to our metallurgists 
and foundry engineers to ensure that the soundness and accuracy 
of every casting is faithfully maintained. 


CASTINGS FROM A FEW 
OUNCES TO TEN TONS... 


in )phosphor-bronze, manganese-bronze, 
aluminium-bronze, gun-metal, and light 
alloys. Specialists in high-tensile alumin- 
ium-bronze castings, centrifugal-cast wheel 
blanks, shell moulded castings, and chillcast 
rods and tubes. Continuous cast phosphor- 
bronze bars up to 12 foot lengths. 


you can be sure 


NON-FERROUS CASTINGS ' 


HIGH DUTY IRON CASTINGS - PRECISION MACHINED BUSHES & BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, 


STOKE-ON-TRENT, ENGLAND 








DESIGN or 


ACCIDENT... 


TSS 


THE BRITISH 
WIRE THREAD INSERT 


Whether for incorporation in a new design or for renewing a stripped 
thread, Cross wire thread inserts are simple, accurate and effective. 
Nurmally made in high carbon steel, hardened and tempered, they 
are also available in stainless steel for ferrous applications (not 
recommended for use with light metals), and in bronze for non- 
magnetic service. Send for full particulars. B.S.F., metric, 

B.S.P., B.A., Whitworth, Unified, etc. 


MANUFACTURING CO. (1938) LTD., BATH, SOM. 
Phone: COMBE DOWN 2355/8 » Grams: ‘CIRCLE’ BATH. 









WE 
ALSO 
MAKE 
3ft. 
STRAIGHT 
LENGTHS 
FROM 

4" TO 

3” BORE 


CATALOGUE & PRICES ON APPLICATION 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST BIRMINGHAM 16 
PHONE EDGBASTON 0983/8 Sstablished 1895 GRAMS HERMETIC.BIRMINGHAM 
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Use a modern electric motor which will save space—save weight 
and transport costs—and most important, save on initial cost. 


Brook ‘C’ type motors to British Standard 2960:1958 succeed in 
obtaining efficient power from smaller frames. The central ven- 
tilated design is drip proof and has air deflectors fitted in the 
endshields to carry a stream of cooling air over the windings 
while protecting the end turns from damage. 





Unified 
screw threads 
are fitted to all 
Brook motors 


For really convincing proof write for further information or 
arrange to see the colour film “More for Your Money,’’ which is 
available on free loan (16 m.m. sound.) 














Brook IMotors xz.ta 
EZ uodeodiewr®stf® ioeluia 


WVorldads Most Hespected Miotor 
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Phosphor 
Bronze Rods 


from 4” solid to 4” solid or cored 

Also Centrifugal Cast and Chill Cast 

Range of sizes from $” solid to 114” cored 

* 100% fault free %* Super finish and quality 
* Any length up to6 ft. | %* Dimensional accuracy 


Send today for full details 


lacs CO. LTD. 
kers of TANDEM WHITE METALS 
If the press operator looks on £ ESCO GUN METAL INGOTS, et: 


his guard with frustration, he 





is exposing himself to danger, 
you to damages. Better ask 
Udal about ‘Fastrip’ syn- 
chronised guards designed for 
maximum safety without 


impeding production. 


PRESS GUARDS 


J. P. UDAL LTD., 
INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone: CALthorpe 3114. 
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only the ) * Unique design of Birfield joint 
* ensures complete silence. 
Birtielid 
* Smooth, vibration-free running 


constant- at all speeds. 





velocity * 40° working angle —no speed 


fiuctuations. 
universal 


= i t ‘ * Two Birfield designs —for steering/ 
jo nm f driving wheels, for independently 
‘ sprung driving wheels. 
gives 
ou * Birfield joint resists axial forces 
y } : in compression and elongation. 


all these 
—_— * Wide range of Birfield joints to 


transmit most horsepowers. 


advantages 


* 


Previously k R ry ai te 
ee “ How the Birfield joint ensures 


The Birfield Constant Velocity Universal Joint is 
increasingly specified by designers and engineers. For 
full details of all its advantages and how it can 


help you, write to: 


member of the 


HARDY SPICER LIMITED 


CHESTER ROAD, ERDINGTON, BIRMINGHAM 24. 
TELEPHONE ERDINGTON 2191 (18 LINES) 


Bi:fieild Group 


Automotive Division of BIRFIELD INDUSTRIES LIMITED, Stratford House W.1. 
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A text-book 

for students and 
junior 

site engineers 

BY THOMAS BARRON 


A.M.L.STRUCT.E., A.M.INST.W. 


from leading booksellers 


ERECTION OF 
CONSTRUCTIONAL 


STEELWORK 


Here is a thoroughly practical text-book covering every stage of operations in the 
erection of steelwork for buildings and bridges. Containing photographs, tables and 
a large number of the author’s own drawings, this companion volume to 
CONSTRUCTIONAL STEELWORK SHOP PRACTICE has been produced under the direction 
of the British Constructional Steelwork Association. The author is widely ex- 
perienced in steelwork erection and in dealing with the many particular problems 
involved. By special arrangement with the B.C.S.A. the price has been kept down 
to that of its companion volume in spite of the greater number of pages and the 
increase in printing costs. It is thus well within reach of students and junior site 
engineers for whom it is primarily intended. 


82” x 54” 240 pp. illustrated 15s met by post 16s 1d 


Published by ILIFFE AND SONS LIMITED : DORSET HOUSE - STAMFORD ST. - LONDON : S.E.1 








The Buyer asks: 


BRAND LONDON BRAND LONDON BRANL 








@ A wealth of useful data is offered in our 24-page Brochure. 
A copy will be .O si on De 


ONDON BRAND iO ND ly: LONDON BRAN 
TINNED & LEADCOATED STEEL SHEETS 


STOCKED BY LEADING MERCHANTS 


LONDON BRAND LONDON BRANDLONDON BRANDLONDON BRAND 
g 


wy leadeouted sheers? 


@ Because they are made 


by the hot-dipped process 
which gives a_ heavier 
coating, ensuring far more 
durable protection. 


Drop Forging 


Because no material is 
more versatile or more 
readily fabricated. Solder- 
ing, in particular, can be 
easily carried out. 
Because the steel base 
used is of the finest quality 
procurable. 

LONDON BRAND 
Leadcoated sheets are 
available for prompt de- 
livery in a wide range of 
sizes, and are also supplied 
in additional sizes to meet 
special requirements. 





We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs. 


co GNV¥ENOGNOT GNV¥YE NOGNOTGNV YS NOGNOTGNVY¥Y@ NOGNO1 


O,TD 
SHIMWELL & C? Lt! A. J. VAUGHAN & CO (MITRE WORKS) LTD 


Manufacturers since 1875 


WELLINGTON ROAD - LEYTON - LONDON, £.10 
ELL WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/7 


Telephone: LE Ytonstone 2281/3 





$37 


102 





Automobile Engineer, June 1959 





% 
ve 
we 


The choice of bearings—whether they will operate 

sweetly, or run dry, in locations where constant and frequent 

attention is impossible—has a ready answer : Bound Brook. 

These oil-retaining sintered metal bearings have been exhaustively — 
and thoroughly proved reliable through years of arduous use, 

and are available in a comprehensive range of stock sizes. 

Enquiries for special Bound Brook bearings are also welcomed, 


and we offer consultative technical advice on matters of design. 


BOUND BROOK OCIL-RETAINING BRONZE BUSHES AND SEARINGS 
i 


Bound Brook Bearings Limited Ay 


Trent Valley Road, Lichfield, Staffs. 
Telephone: Lichfield 2027/8. 


MEMBER OF THE BIRFIELD GROUP 
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air suspension 
or 
steel springs? 


! 


IA 


il 


IN 


British cars are built with a firm 


suspension for fast cornering on winding 


PRESS TOOLS 
PROTOTYPES 
MOULDS 
copy and use “‘soft”’ steel springs with = GAUGES 
twice as much displacement ? = jiGs, ETC. 


Would they be safe on country lanes 


1 
} 


country lanes. American cars have a 


HI 


very “soft” suspension to suit their 


concrete highways. Should our designers 


IA 


and would the public buy? 


Write for this provo- 


cative article by Alan = STATION RD (EAST), HORLEY, SURREY 


Hodg: 1 also his 
booklet “Leaf Spring A.I.D., M.O.S. AND ADMIRALTY APPROVED 


Design’’. 











Richard Berry 


= A useful Book for Garage 
Birmingham Road, 


West Bromwich, Staffs. Proprietors and Managers 
Tel: WestBromwich 1766/7 8. 


td an AUTOMOBILE 
comfort and high speed 

efficiency with springs of 

eae EFFICIENCY 

with skill and craftsmanship. 


These easy riding springs 


endure the worst of road By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 


conditions in Britain and 
all over the world. 





TENNANT ENA 
HH HH 


AI 
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The author of this book claims that a possible 
outlet for new business lies in developing an 
organised service of engine tuning and 
testing. This service may comprise a 
reception department, a_ self-contained 
engine tuning and maintenance department, 
and a test service for checking the entire 
installation of any vehicle. The book gives 
practical advice on the organisation of such 
a service and explains how to bring it 
before the public by means of publicity 
and advertising schemes. 


10s. 6d. net. By post 11s. 3d. 


UM 


Obtainable at all booksellers. Published by : 


TRADER PUBLISHING CO., LTD., 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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4-speed gearbox, max. engine 
torque 350 /b./ft., for passenger 
vehicles. Constant-mesh gears 
throughout, with Porsche synchro- 
nisers, give effortless gear 
changes 


and these hypoid gears, designed 
for the same application, complete 
a quiet-running, trouble-free trans- 
mission which reduces driver fatigue 
and overall operating costs to a 
minimum. 
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Any driver knows the feeling of wellbeing that 
goes with the knowledge that he has a transmission 
behind him which is functioning perfectly and which 
will continue to do so for many thousands of miles. 
This confidence is achieved by the many leading 
commercial vehicle builders who incorporate gear- 
boxes and rear-axle gears by David Brown. 


Almost a century of gear making and intimate 
connection with the automobile industry since the 
early days of the internal combustion engine, lie 
behind every gear and gearbox in the David Brown 
range. 


Send now for Leaflets E393.44 and E400.4. These 
show the wide range of transmissions available from 
existing, proved models — backed by long experience 
and by David Brown engineers, who are always avail- 
able to advise or to put forward designs to meet your 
special needs. 


* 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISIONS 
PARK WORKS HUDDERSFIELD 









Seb oe ny Te OUR ee 


S 


aren, 


+ z sf Herein ant emcer emma: SEEPS RE Ow) 
te ney ans 2 SS aa Rr gee . REN ar OP es: 








CLASSIFIED ADVERTISEMENTS 
RATE 7 an gg la Each 

5 words plus 1/-. ,y - &- for the 

July 1959 issue should be to hand not later 


than first post 24th June. No responsibility 
accepted for errors. 





SITUATIONS VACANT 

(JERTIEYING Officers: Ministry of Transport 

‘and Civil Aviation. Pensionable posts, 2 in 
London and 1 in Cardiff, for men or women 
aged at least 35 on 1.6.59 who have achieved 
A.M.1.Mech.E. and are fully qualified bil 
engineers. Certifying officers are responsible 
under the Traffic Acts for the mechanical exam- 
ination and maintenance of public service and 
goods vehicles, and supervision of schemes for 
testing private cars. Men's salary (London) 
£1,324-£1,780. Starting pay may be above 
minimum. Promotion prospects. Write Civil 
Service Commission, 17 North Audley Street, 
London, W.1, for application form, quoting 
$4992/59. Closing date Ist July, 1959. [S694 








MEK-ELEK Engineering Ltd. 
17, Western Road, Mitcham, Surrey. 


SITUATIONS VACANT 


ECHNICAL Assistant tequired by Truck 
Manufacturers. Ordinary National Certificate 
in Mechanical ee essential. Training in 
the Automobile Industry desirable. Apply to 
Secretarial Department, Rootes Group Truck 
Division, Commer Cars Ltd., Luton, stating age, 
experience, qualifications and salary —s me 
56 


V FHICLE Maintenance Manager required for 
large fleet of ‘Ianker Vehicles carrying 
chemicals, petroleum and allied products. Vehicle 
maintenance by direct labour and employment of 
repairing contractors; high standard of efficiency 
in costs of operation, vehicle appearance and 
thorough knowledge of tank maintenance essential. 
SALARY of not less than £1,000 p.a. is 
envisaged. Staff pension scheme. Company 
car provided. Applications should include details, 
in confidence, a ts. present position and salary 
received, previous positions held, and two 
references. Box 3797, c/o Automobile see en: 
569 


FOR SALE 


TECHNICAL Library of late F. A. Stepney 
Acres, M.I.Mech.E., for sale. Particulars 
from 139 London Road, Luton, Beds. Telephone 
3751. [5693 


PATENTS 


THE Proprietor of British Patent No. 751542, 

for “Improvements in Means for Mounting 
Radio Antennae on Vehicles and the Like,” 
desires to enter into negotiations with a firm or 
firms for the sale of the patent, or for the grant 
of licences thereunder. | sam particulars may 
be obtained from Marks & Clerk, 57 and 58 








For all wy) 
types of \ Ny 
BOLTS, NUTS. \ by 
SCREWS & a! 
STUDS... 

CONTACT 





LTRINCHAM ST,, MANCHESTER I. 


LONDON W. Kelway-Bamber & Co. Led., 
loom 7, 70, Victoria Street, London, $.W.1. 
Tel: Abbey 6860. Fasteners Ltd., 


2, Hall Street, Barnar stle, Co. Durham. 
Tel: Barnard Castle 3172. 


(Sent Mp 








dm SM 46— 


Lincoln’s Inn Fields, London, W.C.2. [5691 


TUITION 


.M.1.M.L, City & Guilds, A.M.I.Mech.E., 

etc., on ““No Pass-No Fee” terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for ae Handbook—Free. 
B.L.E.T. (Dept. 643), 29 Wright’s Lane, London, 
W.8. (5672 


BOOKS 


O*YGEN Cutting: A Comprehensive Study of 
Modern Practice in Manual and Machine 
Cutting. By E. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post 11s. 4d. 
From all booksellers or from The Publishing 
Det.» Dorset House, Stamford Street, London, 
1. 








COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 


Telephone: HOP 1784 LONDON, S.E.1 

















Worcestershire Education Committee 


COLLEGE OF FURTHER EDUCATION, 
BROMSGROVE 


Applications are invited from suitably qualified 
persons for the following full-time appoint- 
ments. These posts are additional to the 
present establishment and have been created 
as a result of the continued growth of the 
college. 


ENGINEERING DEPARTMENT 


Lecturer to teach Automobile Engineering up 
to post H.N.C. level. 

Lecturer in Management Studies with specia) 
reference to Sales and Workshop Organization 
and Administration. 

Both of the above posts offer the opportunity 
to be associated with the development of 
Automobile Engineering, and Commercial 
Apprenticeship Sandwich Courses and wide 
industrial experience on the manufacturing or 
managerial side of the Automobile Industry 
would be an added qualification. 

Burnham Technical Salary Scale 
Application forms may be obtained from the 
Chief Education Officer (S/J), County Educa- 
tion Office, Castle Street, Worcester, on 
receipt of stamped addressed foolscap 
envelopment. (0.212) 


















@ = For automatic and capstan precision 
parts—in any metal —to your own speci- 
fications . . . consult the specialist machinists. 


LF.V., DAL, D.LArm., A.R.B. Fully 


Approved. 
REPETITION 
ee BAR » eecee 


aR 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 








EX-GOVT. STEEL AMMUNITION 
BOXES (U.S.A.) 


Olive green, complete with 
detachable hinged lids, col- 
lapsible carrying handles 
Weight 34lb. Size 103” 
long; 33” wide; 74” high; 
overall AIRTIGHT. 
Store without deterioration 


LOTS OF 10 «a 30/- 
Plus carriage. 

Samples 5/9d. each. Post paid 
SPECIAL PRICES FOR QUANTITIES 
VERY STRONG EXCELLENT VALUE 
WM. HURLOCK JNR. LTD. (Estab. 1904), 
5-7, Kingston Hill, Kingston-upon-Thames, Surrey 
KINgston 4526-7-8. 











CITY OF CARDIFF EDUCATION COMMITTEE 
LLANDAFF TECHNICAL COLLEGE 


Principal: J. Cotterell, M./.E.E., A.l.Mech.E 


AUTOMOBILE ENGINEERING 


Lecturer required to commence duties in 
September, 1959, to teach Motor Vehicle 
subjects up to and including the City and 
Guilds Technicians’ Certificate. To be 
responsible for the organisation of the Auto- 
mobile Courses and the development of the 
new Workshop. Applicants should possess 
a degree or equivalent qualification in the 
appropriate subjects, together with suitable 
industrial and full-time teaching experience. 
Salary in accordance with Burnham 
Technical Scale for Lecturer: £1,260 x 
£31 10s. Od.—£1,417 10s. Od. 
Additions for degree and approved training 
and increments for suitable industrial ex- 
perience. 
Further particulars and application forms 
from the undersigned to be returned within 
fourteen days of the appearance of this 
advertisement. 
ROBERT E. PRESSWOOD, 
Director of Education. 

City Hall, 

CARDIFF. 
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SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


rAd Edwards 


A large range all types 


of Ly 
both NEW and USED. Send for 


ltd 





EDWARDS HOUSE, 
359-361, EUSTON RD., LONDON 


Phones : EUSton 4681 43771 


and Lansdowne House, 
41, Water St., Birmingham, 3 
CENtra!l 7606-8 
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We make the widest range 

of rivet spinners on the 

market. They are 

universally used in the 
manufacture of every 

type of component for 

the Automobile Industry, 
especially, where a neat appearance 
is as important as a well-formed 
head. Send us a sample of the 
product you make and we will advise 
you on the best machine for 

the job. 











NEED THIS 





TURNER 
RIVET SPINNING Illustrated: MACHINE TOOLS LTD 


RS3 V.M.D.A.E. 
MACHINES ba aaietiies 63-68, PRINCIP ST. BIRMINGHAM, 4 


on cabinet base. 
Telephone: ASTON CROSS 2244 





“STELLITE cobalt base castings 
for high temperature use 


ate he 
* HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
ar nando tae SMELTING & REFINING CO. LTD. BELLEVILLE > ONTARIO - CANADA 
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SURE... 


PLESSEY’S MAKE 





with Goulder gear measuring 
equipment 


Checking 
precision ground 
gears ona No. 2 

Involute Tester 
at Plessey’s. 


With Goulder gear measuring equipment Plessey Ltd. find it a simple and 
speedy matter to make precision checks of gear measurements. 


The comprehensive range of Goulder gear measuring instruments 
includes five types of rolling gear testers, as well as lead measuring 
machines and involute testers. Special machines can also be made to 
suit particular requirements. 


Incorporating extremely high standards of accuracy and 
constructed from specially selected materials, all instruments are 


designed with the greatest attention to detail. 


Goulders also make 
Worm and wheel testers « Hob testers 
Pitch testers ¢ Sine tables 
Universal beam calipers e Jigs, fixtures 
Tools and gauges e Aircraft components 


We shall be pleased to advise on the best method of gear 
measurement for your needs—just telephone or write to— 


J. Goulder & Sons Ltd. 


Kirkheaton, Huddersfield 
Telephone Huddersfield 5252-3 
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. and designed to perfection—that's Clayton Dewandre 
rotary exhausters. Combining robustness and reliability, 
more than half a million of these vacuum pumps are at present 
providing the power for braking on diesel-engined vehicles— 
with an efficiency unequalled in the field of road vehicle equipment. 
The range of rotary exhausters manufactured by Clayton Dewandre 
is wide enough to meet all requirements. Models are available to suit 
large or small capacity vacuum systems, with mounting arrangements 
appropriate for the many engine and chassis designs in existence. 


Now with important new features : 
Aluminium rotors for extra lightness and higher efficiency. 
Fibre blades for longer life, reduced wear and higher maximum vacuum. 


CLAYTON DEWANDRE co. tro. 


CLAYTON DEWANDRE COMPANY LIMITED, TITANIC WORKS, LINCOLN, ENGLAND. TELEPHONE: LINCOLN 25272 
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“|... that’s why I to CASHMORES. 
As Accredited Sheet Stockholders of 
the Steel Company of Wales Limited, 
they have all the production 

resources of this great\mill behind them. 
Cashmores hold compfehensive stocks 
—I’ve no need to finance large stocks 
of my own or use up valuable 
production space to store it. With 

their new Telex service and speedy 
delivery fleet you can say Cashmores’ 
stocks are my stocks—and that’s 

why it’s cheaper all round ! 

I suggest you write in for their 

stock list.” 


NEWPORT - MON. 
Telephone: TIPton 2 : Telephone: 66941/6 Telex: 49-248 


London Office: 75 S.W.1. Telephone: ABBey 4556/7/8 


SM/JC.3958 





